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(54) OPTICAL DISK MASTER AND MASTER EXPOSURE APPARATUS 

(57)Abstract: 

PURPOSE: To provide an optical disk master and a master exposure apparatus in which 
an increase in a crosstalk is prevented and stably recording/reproducing can be always 
stably conducted. 

CONSTITUTION: An optical disk master comprises phase pits 25 to be used as EFM- 
modulated information by condensing and exposing a laser beam irradiated from a laser 
light source through an objective lensand grooves 26 to be used as guide grooves for 
tracking at the time of additionally writing. Sectional shapes of the pit 25 and the groove 
26 in a radial direction of the disk are trapezoidal shapes in which its bottom of the 
groove is flat. Flat surfaces of the trapezoidal grooves of the pit and the groove are equal 
in depth direction of the grooveand the depth of the pit 25 is larger than that of the groove 
26. 



CLAIMS 



[Claim(s)] 

[Claim l]By condensing with an object lens and exposing a laser beam emitted from a 
laser light sourceln a master optical disk in which phase pits used as information by 
which eight-to-fourteen modulation was carried outand a groove used as a guide rail for 
tracking at the time of a postscript were formedSectional shape of said phase pits and a 
disk radial of said groove consists of a trapezoid groove made into a flat groove bottom 
surface parts [ those ] fieldA master optical disk these trapezoid grooves had an equal 
position of a flat [ to the channel depth direction ] groove bottom surface part [ said ] 
fieldand forming the depth of said phase pits more greatly than the depth of said groove. 
[Claim 2]By condensing a laser beam emitted from a laser light source with an object 
lensand exposing on a master optical diskln an original recording exposure device which 
creates phase pits used as information by which eight-to-fourteen modulation was carried 
outand a groove used as a guide rail for tracking at the time of a postscript on said master 
optical diskThe 1st pulse modulator for carrying out on-off control action and eight-to- 



fourteen modulation which were allocated on an optical path of a laser beam emitted 
from a laser light sourceThe 1st half mirror that carries out separation generation of one 
beam for phase pits for exposing phase pits and a groove which were allocated on an 
optical path of said laser beam modulated by this 1st pulse modulatorand the two beams 
for grooves added at the time of groove exposureThe 1st light volume modulator which 
while was separated by this 1st half mirror and adjusts light volume allocated on an 
optical path of said beam for phase pitsThe 2nd light volume modulator for adjusting the 
2nd pulse modulator and light volume which on-off control action allocated on an optical 
path of said two beams for grooves of another side separated with said 1st half mirror is 
madeThe 2nd half mirror that makes said two beams for grooves which passed this 2nd 
light volume modulator divide into a beam perSaid each beam for grooves separated with 
this 2nd half mirror A mirror for [ of both ends of said beam for phases ] making it 
arrange radially in 1 / position which separated 3 track pitchA polarization beam splitter 
which condenses said beam for phase pits which passed said 1st light volume 
modulatorand said beam for grooves divided into one at a time with said 2nd half mirror 
to a uniform directionAn original recording exposure device establishing an exposure 
optical system provided with deflecting system for preformatting ATIP information into 
three beams condensed by this polarization beam splitter. 

[Claim 3] By condensing a laser beam emitted from a laser light source with an object 
lensand exposing on a master optical diskln an original recording exposure device which 
creates phase pits used as information by which eight-to-fourteen modulation was carried 
outand a groove used as a guide rail for tracking at the time of a postscript on said master 
optical diskA synchronous circuit for taking a synchronization with EFM information 
recorded by phase pits and ATIP information recorded by grooveCPU which supervises 
ATIP information in order to take a synchronization of a change with phase pits and a 
grooveA P/G switch circuit which generates an enable signal for a changeand a CLV 
drive circuit which carries out CLV rotation of the turntableA crossfeed drive circuit 
which performs a crossfeedan EFM encoderand an ATIP encoderA pulse generator 
which operates said EFM encoder and said ATIP encoder with the same clockAn original 
recording exposure device providing an exposure control system provided with a lens set 
circuit which carries out a lens setand a focus servo circuit which monitors a focus error 
signal and performs a focus servo on a photograph glass substrate for carrying out pattern 
NINGUofthe object lens. 

[Claim 4]When forming phase pitsone beam for phases is usedThe original recording 
exposure device according to claim 2 or 3 using said one beam for phasesand two beams 
for grooves of both ends of this beam for phases arranged radially at 1 / position which 
separated 3 track pitch when forming a groove. 

[Claim 5]The original recording exposure device according to claim 4wherein a light 
exposure of two beams for grooves which are equal when a light exposure of a beam for 
phase pits forms phase pits and a grooveand are added at the time of groove exposure is 
equally smaller than a light exposure of said beam for phase pits mutually. 
[Claim 6]By condensing a laser beam emitted from a laser light source with an object 
lensand exposing on a master optical diskln an original recording exposure device which 
creates phase pits used as information by which eight-to-fourteen modulation was carried 
outand a groove used as a guide rail for tracking at the time of a postscript on said master 
optical diskThe 1st pulse modulator for carrying out on-off control action and eight-to- 



fourteen modulation which were allocated on an optical path of a laser beam emitted 
from a laser light sourceThe 1 st half mirror that carries out separation generation of one 
beam for phase pits for exposing phase pits and a groove which were allocated on an 
optical path of said laser beam modulated by this 1st pulse modulatorand the two beams 
for grooves added at the time of groove exposureThe 1st light volume modulator which 
while was separated by this 1st half mirror and adjusts light volume allocated on an 
optical path of said beam for phase pitsThe 2nd light volume modulator for adjusting the 
2nd pulse modulator and light volume which on-off control action allocated on an optical 
path of said two beams for grooves of another side separated with said 1st half mirror is 
madeThe 2nd half mirror that makes said two beams for grooves which passed this 2nd 
light volume modulator divide into a beam perSaid each beam for grooves separated with 
this 2nd half mirror A mirror for [ of both ends of said beam for phases ] making it 
arrange radially in 1 / position which separated 3 track pitchA polarization beam splitter 
which condenses said beam for phase pits which passed said 1 st light volume 
modulatorand said beam for grooves divided into one at a time with said 2nd half mirror 
to a uniform directionAn exposure optical system provided with deflecting system for 
Preformatting ATIP information into three beams condensed by this polarization beam 
splitter is establishedA synchronous circuit for taking a synchronization with EFM 
information recorded by phase pits and ATIP information recorded by grooveCPU which 
supervises ATIP information in order to take a synchronization of a change with phase 
pits and a grooveA P/G switch circuit which generates an enable signal for a changeand a 
CLV drive circuit which carries out CLV rotation of the turntableA pulse generator 
which operates a crossfeed drive circuit which performs a crossfeedan EFM encoderan 
ATIP encoderand said EFM encoder and said ATIP encoder with the same clockAn 
original recording exposure device providing an exposure control system provided with a 
lens set circuit which carries out a lens setand a focus servo circuit which monitors a 
focus error signal and performs a focus servo on a photograph glass substrate for carrying 
out pattern NINGU of the object lens. 

[Claim 7]By condensing a laser beam emitted from a laser light source with an object 
lensand exposing on a master optical diskln an original recording exposure device which 
creates phase pits used as information by which eight-to-fourteen modulation was carried 
outand a groove used as a guide rail for tracking at the time of a postscript on said master 
optical diskThe 1st pulse modulator for carrying out on-off control action and eight-to- 
fourteen modulation which were allocated on an optical path of a laser beam emitted 
from a laser light sourceA half mirror which carries out separation generation of one 
beam for phase pits for exposing phase pits and a groove which were allocated on an 
optical path of said laser beam modulated by this 1st pulse modulatorand the one beam 
for grooves added at the time of groove exposureThe 1 st light volume modulator which 
while was separated by this half mirror and adjusts light volume allocated on an optical 
path of said beam for phase pitsThe 2nd light volume modulator for adjusting the 2nd 
pulse modulator and light volume which on-off control action allocated on an optical path 
of said one beam for grooves of another side separated with said half mirror is madeA 
defocus lens for defocusing said one beam for grooves which passed this 2nd light 
volume modulator to a master optical disk sideA polarization beam splitter which 
condenses said beam for phase pits which passed said 1st light volume modulatorand said 
beam for grooves defocused with said defocus lens to a uniform directionAn original 



recording exposure device establishing an exposure optical system provided with 
deflecting system for preformatting ATIP information into one beam condensed by this 
polarization beam splitter. 

[Claim 8] The original recording exposure device according to claim 7 adding and 
exposing one beam on said one same track as a beam for phasesand this beam for phases 
when forming phase pits and forming a groove using one beam for phases. 
[Claim 9]The original recording exposure device according to claim 8wherein a beam for 
grooves which the focus of the beam for phase pits is carried out on a master optical 
diskand is added at the time of groove exposure is defocused on a master optical disk. 
[Claim 10]The original recording exposure device according to claim 8wherein a beam 
diameter at the time of entering into an object lens of a beam for grooves to a beam 
diameter of a beam for phase pits is small. 

[Claim 1 l]By condensing a laser beam emitted from a laser light source with an object 
lensand exposing on a master optical diskln an original recording exposure device which 
creates phase pits used as information by which eight-to-fourteen modulation was carried 
outand a groove used as a guide rail for tracking at the time of a postscript on said master 
optical diskThe 1st pulse modulator for carrying out on-off control action and eight-to- 
fourteen modulation which were allocated on an optical path of a laser beam emitted 
from a laser light sourceA half mirror which carries out separation generation of one 
beam for phase pits for exposing phase pits and a groove which were allocated on an 
optical path of said laser beam modulated by this 1st pulse modulatorand the one beam 
for grooves added at the time of groove exposureThe 1st light volume modulator which 
while was separated by this half mirror and adjusts light volume allocated on an optical 
path of said beam for phase pitsThe 2nd light volume modulator for adjusting the 2nd 
pulse modulator and light volume which on-off control action allocated on an optical path 
of said one beam for grooves of another side separated with said half mirror is madeA 
defocus lens for defocusing said one beam for grooves which passed this 2nd light 
volume modulator to a master optical disk sideA polarization beam splitter which 
condenses said beam for phase pits which passed said 1st light volume modulatorand said 
beam for grooves defocused with said defocus lens to a uniform directionAn exposure 
optical system provided with deflecting system for preformatting ATIP information into 
one beam condensed by this polarization beam splitter is establishedA synchronous 
circuit for taking a synchronization with EFM information recorded by phase pits and 
ATIP information recorded by grooveCPU which supervises ATIP information in order 
to take a synchronization of a change with phase pits and a grooveA P/G switch circuit 
which generates an enable signal for a changeand a CLV drive circuit which carries out 
CLV rotation of the turntableA crossfeed drive circuit which performs a crossfeedan 
EFM encoderand an ATIP encoderA pulse generator which operates said EFM encoder 
and said ATIP encoder with the same clockAn original recording exposure device 
providing an exposure control system provided with a lens set circuit which carries out a 
lens setand a focus servo circuit which monitors a focus error signal and performs a focus 
servo on a photograph glass substrate for carrying out pattern NINGU of the object lens. 
[Claim 12]By condensing a laser beam characterized by comprising the following 
emitted from a laser light source with an object lensand exposing on a master optical 
diskAn original recording exposure device which creates phase pits used as information 
by which eight-to-fourteen modulation was carried outand a groove used as a guide rail 



for tracking at the time of a postscript on said master optical disk. 
The 1st pulse modulator for carrying out on-off control action and eight-to-fourteen 
modulation which were allocated on an optical path of a laser beam emitted from a laser 
light source. 

A half mirror which carries out separation generation of one beam for phase pits for 
exposing phase pits and a groove which were allocated on an optical path of said laser 
beam modulated by this 1st pulse modulatorand the one beam for grooves added at the 
time of groove exposure. 

The 1st light volume modulator which while was separated by this half mirror and adjusts 
light volume allocated on an optical path of said beam for phase pits. 
The 2nd light volume modulator for adjusting the 2nd pulse modulator and light volume 
which on-off control action allocated on an optical path of said one beam for grooves of 
another side separated with said half mirror is made. 

A beam expander for changing a beam diameter of said one beam for grooves which 
passed this 2nd light volume modulator. 

A polarization beam splitter which condenses said beam for phase pits which passed said 
1st light volume modulatorand said beam for grooves with which a beam diameter was 
changed by said beam expander to a uniform direction. 

Deflecting system for preformatting ATIP information into one beam condensed by this 
polarization beam splitter. 

[Claim 13]By condensing a laser beam characterized by comprising the following 
emitted from a laser light source with an object lensand exposing on a master optical 
diskAn original recording exposure device which creates phase pits used as information 
by which eight-to-fourteen modulation was carried outand a groove used as a guide rail 
for tracking at the time of a postscript on said master optical disk. 
The 1st pulse modulator for carrying out on-off control action and eight-to-fourteen 
modulation which were allocated on an optical path of a laser beam emitted from a laser 
light source. 

A half mirror which carries out separation generation of one beam for phase pits for 
exposing phase pits and a groove which were allocated on an optical path of said laser 
beam modulated by this 1st pulse modulatorand the one beam for grooves added at the 
time of groove exposure. 

The 1st light volume modulator which while was separated by this half mirror and adjusts 
light volume allocated on an optical path of said beam for phase pits. 
The 2nd light volume modulator for adjusting the 2nd pulse modulator and light volume 
which on-off control action allocated on an optical path of said one beam for grooves of 
another side separated with said half mirror is made. 

A beam expander for changing a beam diameter of said one beam for grooves which 
passed this 2nd light volume modulator. 

A polarization beam splitter which condenses said beam for phase pits which passed said 
1st light volume modulatorand said beam for grooves with which a beam diameter was 
changed by said beam expander to a uniform direction. 

Deflecting system for preformatting ATIP information into one beam condensed by this 
polarization beam splitter. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to a master optical disk and an original 

recording exposure device. 

[0002] 

[Description of the Prior Art]The composition of the hybrid CD-R disk in the former is 
explained based on drawing 10 - drawing 18 . Drawing 1 0 shows the composition of the 
high Brit CD-R disk which has ROM part 1 and the postscript part 2. Drawing 1 1 shows 
the sectional shape of drawing lO the pit 4 is beforehand formed on the substrate 3 
(PCpolycarbonate) at ROM part land this pit 4 is recorded as information by which 
eight-to-fourteen modulation was carried out. The groove 5 is beforehand formed on the 
substrate 3 at the postscript part 2. It records considering the groove 5 as a guide rail for 
tracking at the time of this postscript. Organic layerssuch as cyanine dyeare applied to 
this substrate 3 as the recording layer 6and the weld slag of the Au membrane is carried 
out as the reflecting layer 7. In this casethe feature of a CD-R disk is a point which the 
disk after record can play with a CD player. 

For this reasonthe regenerative-signal characteristic after the postscript of ROM part 1 
and the postscript part 2 needs to be the same. 

The standard of this CD-R disk is standardized from Orange Book (Sony Philips). 
[0003] Drawing 12 and drawing 13 show the example of the characteristic of the 
regenerative signal over a pit and groove depth. In this casethe relation shown in drawing 
14 (a) and (b) shall be referred toand track pitch 1.6micrometer and the pit 4 shall be set 
as rectangle flute width wp=0.4micrometer and V groove width wg=0.4micrometer of the 
groove 5. In order to satisfy modulation factor >0.65the phase depth Dp of the pit 4 needs 
to be Dp=(3/16) lambda-(5/16) lambda. In order to satisfy the push pull amplitude 0.04- 
0.09 after recordthe phase depth Dg of the groove 5 needs to be Dg=(l/24) lambda-(l/8) 
lambda. Thusin order for the regenerative-signal characteristic to satisfy a standardthe 
channel depths of the pit 4 and the groove 5 differ. 

[0004]Nextthe manufacturing method of the substrate which has the pit 4 and the groove 
5 of a different channel depth is explained. Although a substrate is generally produced by 
injection molding processthe metallic mold (La Stampa) used in injection molding is 
producible by the photolithography and a electrocasting processas shown in drawing 15 . 
Firstafter carrying out the spin coat of the photoresist 9 on the glass substrate 8 and 
carrying out bake (the thickness of the photoresist 9 is the same as pit depth) at 80-90 
degrees for about 30 minutesit exposes with a master optical disk exposure device (it 
mentions later). The lift off of this exposed portion is carried out by the developmentand 
the pattern of the pit 4 and the groove 5 is formed in the field of the photoresist 9 (b). The 
nickel sputter film 10 is formed in the field of this photoresist 9 (c). The electroforming 
process of this nickel sputter film 10 is carried outand the nickel electrocasting 1 1 about 
0.3 mm thick is produced (d). Polish of the rear face of this nickel electrocasting 1 1 and 
diameter processing of inside and outside are performedand nickel La Stampa 12 is 



completed. A metallic mold is producible by such a series of processes. 
[0005]Nextthe composition of a master optical disk exposure device is explained based 
on drawing 16 . The light emitted from the laser light source 13 of Ar enters into the light 
volume modulator 17 via the pulse modulator 14the lambda/2 board 15and the mirror 
16andtherebylight volume conversion is performed. This pulsed light by which light 
volume conversion was carried out is changed into a predetermined angle of polarization 
by the polariscope 18. When this light that polarized passes the. polarization beam splitter 
19only the light which polarized to the certain direction is chosenit is condensed with the 
object lens 21 via the lambda/4 board 20and this selected light is exposed on the 9th page 
of the photoresist of the master optical disk 22. The object lens 21 has come to be able to 
carry out moving regulation to an optical axis direction by the focus actuator 2 1 a. 
[0006]In the case of hybrid CD-Rit is necessary to form the pit 4 and the groove 5 with a 
different phase depth. When carrying out pattern NINGU of the pit 4 and the groove 5the 
laser power of the pit 4 to expose and the groove 5 is changed into a photoresist side with 
the light volume modulator 17 of drawing 16 and is carried out to it. For this reasonthe pit 

4 serves as a trapezoid groove near a rectangleas shown in drawing 14 (a)and the groove 

5 serves as a slot on the V type, in order to obtain a big modulation factor in the pit 4it is 
necessary to make thickness of a recording layer uniform (it is liquid of the pit 4 by 
surface tensionand the groove 5 — a ball is lost and recording layer thickness is made 
uniform) Wobbling of the ATIR information is carried out and the groove 5 is 
Preformatted. 

[0007] 

[Problem(s) to be Solved by the Invention]Nextthe record mechanism of a CD-R disk is 
explained based on drawing 1 7 and drawing 18 . Although the position with which the 
laser beam 23 exposed connects the focus of the master optical disk 22 in the case of the 
disk of this CD-R is a portion of the reflecting layer 7 (Au) and the recording layer 6 with 
the highest reflectance and about 70% of the condensed laser beams 23 are reflectedthe 
remaining light acts on record as thermal energy. This thermal energy is absorbed by the 
recording layer 6 and the board part (polycarbonate)and causes the deterioration of the 
recording layer 6 and the modification of a board part by heat. Drawing 1 7 shows the 
case where drawing 18 is flat base part [ of the slot of the groove 5 ] trapezoidal 
shaperespectivelywhen the groove 5 is a V-shaped slot. In this casewhen neither heat's 
not transmitting to a large area according to an edge effect compared with V type in the 
direction of a trapezoid nor the substrate deformation according [ the direction of a 
trapezoid ] to heat spreads easily due to the influence of surface tensionAs shown in 
drawing 17 (b) and drawing 1 8 (b)the rate of area that the direction of V shape transforms 
the thermal change of a recording material and a substrate for the groove 5 compared 
with trapezoidal shape becomes large. Thusalthough V type differs in the area of the 
thermal change (deterioration of the recording layer 6 and modification of a substrate) by 
record from a rectangleBy the non-recording part and a recording part (it is hereafter 
called a record pit)a difference arises in the catoptric light at the time of reproductionand 
two effects of change of the refractive index by deterioration of the recording layer 6 and 
change of the optical phase by modification of a substrate enable it to reproduce a record 
pit. 

[0008]As mentioned abovein high Brit CD-Rthe phase depths of the pit 4 (it is hereafter 
called the phase pits 4) and the groove 5 which are beforehand formed in a substrate will 



differandfor this reasonthe shape of the groove 5 will be V type in the former. When the 
shape of the groove 5 is V typeas shown in drawing 1 7 and drawing 18 compared with 
trapezoid shapethe area of a record pit becomes large. Thuswhen the noise (cross talk) 
from an adjacent track becomes large at the time of reproductionthere is a possibility that 
C/N may become low and it may become poor reproducing it. In a CD playersince an 
EFM pattern is detected from the regenerative signal in offtrack at the time of seeking 
and the spindle servo is performedwhen a cross talk which was mentioned above is largea 
servo error will occur and a seek error will occur by this. 
[0009] 

[Means for Solving the ProblemJBy condensing with an object lens and exposing a laser 
beam emitted from a laser light source in the invention according to claim lln a master 
optical disk in which phase pits used as information by which eight-to-fourteen 
modulation was carried outand a groove used as a guide rail for tracking at the time of a 
postscript were formedSectional shape of said phase pits and a disk radial of said groove 
consists of a trapezoid groove made into a flat groove bottom surface parts [ those ] 
fieldTo the channel depth directionthese trapezoid grooves had an equal position of a flat 
groove bottom surface part [ said ] fieldand formed the depth of said phase pits more 
greatly than the depth of said groove. 

[0010]By condensing a laser beam emitted from a laser light source with an object lens in 
the invention according to claim 2and exposing on a master optical diskln an original 
recording exposure device which creates phase pits used as information by which eight- 
to-fourteen modulation was carried outand a groove used as a guide rail for tracking at 
the time of a postscript on said master optical diskThe 1st pulse modulator for carrying 
out on-off control action and eight-to-fourteen modulation which were allocated on an 
optical path of a laser beam emitted from a laser light sourceThe 1st half mirror that 
carries out separation generation of one beam for phase pits for exposing phase pits and a 
groove which were allocated on an optical path of said laser beam modulated by this 1st 
pulse modulatorand the two beams for grooves added at the time of groove exposureThe 
1st light volume modulator which while was separated by this 1st half mirror and adjusts 
light volume allocated on an optical path of said beam for phase pitsThe 2nd light volume 
modulator for adjusting the 2nd pulse modulator and light volume which on-off control 
action allocated on an optical path of said two beams for grooves of another side 
separated with said 1st half mirror is madeThe 2nd half mirror that makes said two beams 
for grooves which passed this 2nd light volume modulator divide into a beam perSaid 
each beam for grooves separated with this 2nd half mirror A mirror for [ of both ends of 
said beam for phases ] making it arrange radially in 1 / position which separated 3 track 
pitchA polarization beam splitter which condenses said beam for phase pits which passed 
said 1st light volume modulatorand said beam for grooves divided into one at a time with 
said 2nd half mirror to a uniform directionAn exposure optical system provided with 
deflecting system for preformatting ATIP information into three beams condensed by this 
polarization beam splitter was established. 

[001 l]By condensing a laser beam emitted from a laser light source with an object lens in 
the invention according to claim 3and exposing on a master optical diskln an original 
recording exposure device which creates phase pits used as information by which eight- 
to-fourteen modulation was carried outand a groove used as a guide rail for tracking at 
the time of a postscript on said master optical diskA synchronous circuit for taking a 



synchronization with EFM information recorded by phase pits and ATIP information 
recorded by grooveCPU which supervises ATIP information in order to take a 
synchronization of a change with phase pits and a grooveA P/G switch circuit which 
generates an enable signal for a changeand a CLV drive circuit which carries out CLV 
rotation of the turntableA crossfeed drive circuit which performs a crossfeedan EFM 
encoderand an ATIP encoderA pulse generator which operates said EFM encoder and 
said ATIP encoder with the same clockAn exposure control system provided with a lens 
set circuit which carries out a lens setand a focus servo circuit which monitors a focus 
error signal and performs a focus servo was provided on a photograph glass substrate for 
carrying out pattern NINGU of the object lens. 

[0012]In the invention according to claim 4in the invention according to claim 2 or 
3when forming phase pitsone beam for phases is usedWhen forming a groovesaid one 
beam for phases and two beams for grooves of both ends of this beam for phases 
arranged radially at 1 / position which separated 3 track pitch were used. 
[0013]In the invention according to claim 5in the invention according to claim 4when a 
light exposure of a beam for phase pits formed phase pits and a grooveit was equaland a 
light exposure of two beams for grooves added at the time of groove exposure was 
mutually made it is equal and smaller than a light exposure of said beam for phase pits. 
[0014]By condensing a laser beam emitted from a laser light source with an object lens in 
the invention according to claim 6and exposing on a master optical diskln an original 
recording exposure device which creates phase pits used as information by which eight- 
to-fourteen modulation was carried outand a groove used as a guide rail for tracking at 
the time of a postscript on said master optical diskThe 1st pulse modulator for carrying 
out on-off control action and eight-to-fourteen modulation which were allocated on an 
optical path of a laser beam emitted from a laser light sourceThe 1st half mirror that 
carries out separation generation of one beam for phase pits for exposing phase pits and a 
groove which were allocated on an optical path of said laser beam modulated by this 1st 
pulse modulatorand the two beams for grooves added at the time of groove exposureThe 
1st light volume modulator which while was separated by this 1st half mirror and adjusts 
light volume allocated on an optical path of said beam for phase pitsThe 2nd light volume 
modulator for adjusting the 2nd pulse modulator and light volume which on-off control 
action allocated on an optical path of said two beams for grooves of another side 
separated with said 1 st half mirror is madeThe 2nd half mirror that makes said two beams 
for grooves which passed this 2nd light volume modulator divide into a beam perSaid 
each beam for grooves separated with this 2nd half mirror A mirror for [ of both ends of 
said beam for phases ] making it arrange radially in 1 / position which separated 3 track 
pitchA polarization beam splitter which condenses said beam for phase pits which passed 
said 1st light volume modulatorand said beam for grooves divided into one at a time with 
said 2nd half mirror to a uniform directionAn exposure optical system provided with 
deflecting system for preformatting ATIP information into three beams condensed by this 
polarization beam splitter is establishedA synchronous circuit for taking a 
synchronization with EFM information recorded by phase pits and ATIP information 
recorded by grooveCPU which supervises ATIP information in order to take a 
synchronization of a change with phase pits and a grooveA P/G switch circuit which 
generates an enable signal for a changea CLV drive circuit which carries out CLV 
rotation of the turntablea crossfeed drive circuit which performs a crossfeedan EFM 



encoderand an ATIP encoderA pulse generator which operates said EFM encoder and 
said ATIP encoder with the same clockAn exposure control system provided with a lens 
set circuit which carries out a lens setand a focus servo circuit which monitors a focus 
error signal and performs a focus servo was provided on a photograph glass substrate for 
carrying out pattern NINGU of the object lens. 

[0015]By condensing a laser beam emitted from a laser light source with an object lens in 
the invention according to claim 7and exposing on a master optical diskln an original 
recording exposure device which creates phase pits used as information by which eight- 
to-fourteen modulation was carried outand a groove used as a guide rail for tracking at 
the time of a postscript on said master optical diskThe 1st pulse modulator for carrying 
out on-off control action and eight-to-fourteen modulation which were allocated on an 
optical path of a laser beam emitted from a laser light sourceA half mirror which carries 
out separation generation of one beam for phase pits for exposing phase pits and a groove 
which were allocated on an optical path of said laser beam modulated by this 1st pulse 
modulatorand the one beam for grooves added at the time of groove exposureThe 1st 
light volume modulator which while was separated by this half mirror and adjusts light 
volume allocated on an optical path of said beam for phase pitsThe 2nd light volume 
modulator for adjusting the 2nd pulse modulator and light volume which on-off control 
action allocated on an optical path of said one beam for grooves of another side separated 
with said half mirror is madeA defocus lens for defocusing said one beam for grooves 
which passed this 2nd light volume modulator to a master optical disk sideA polarization 
beam splitter which condenses said beam for phase pits which passed said 1st light 
volume modulatorand said beam for grooves defocused with said defocus lens to a 
uniform directionAn exposure optical system provided with deflecting system for 
Preformatting ATIP information into one beam condensed by this polarization beam 
splitter was established. 

[00 16] When forming phase pits and forming a groove using one beam for phasesone 
beam is added on said one same track as a beam for phasesand this beam for phasesand it 
was made to expose in the invention according to claim 7 in the invention according to 
claim 8. 

[0017]In the invention according to claim 9in the invention according to claim 8a beam 
for phase pits was made into a focus condition on a master optical diskand a beam for 
grooves added at the time of groove exposure was changed into a defocusing state on a 
master optical disk. 

[0018]In the invention according to claim 10a beam diameter at the time of entering into 
an object lens of a beam for grooves to a beam diameter of a beam for phase pits was 
made small in the invention according to claim 8. 

[0019]By condensing a laser beam emitted from a laser light source with an object lens in 
the invention according to claim 1 land exposing on a master optical diskln an original 
recording exposure device which creates phase pits used as information by which eight- 
to-fourteen modulation was carried outand a groove used as a guide rail for tracking at 
the time of a postscript on said master optical diskThe 1st pulse modulator for carrying 
out on-off control action and eight-to-fourteen modulation which were allocated on an 
optical path of a laser beam emitted from a laser light sourceA half mirror which carries 
out separation generation of one beam for phase pits for exposing phase pits and a groove 
which were allocated on an optical path of said laser beam modulated by this 1st pulse 



modulatorand the one beam for grooves added at the time of groove exposureThe 1st 
light volume modulator which while was separated by this half mirror and adjusts light 
volume allocated on an optical path of said beam for phase pitsThe 2nd light volume 
modulator for adjusting the 2nd pulse modulator and light volume which on-off control 
action allocated on an optical path of said one beam for grooves of another side separated 
with said half mirror is madeA defocus lens for defocusing said one beam for grooves 
which passed this 2nd light volume modulator to a master optical disk sideA polarization 
beam splitter which condenses said beam for phase pits which passed said 1st light 
volume modulatorand said beam for grooves defocused with said defocus lens to a 
uniform directionAn exposure optical system provided with deflecting system for 
Preformatting ATIP information into one beam condensed by this polarization beam 
splitter is establishedA synchronous circuit for taking a synchronization with EFM 
information recorded by phase pits and ATIP information recorded by grooveCPU which 
supervises ATIP information in order to take a synchronization of a change with phase 
pits and a grooveA P/G switch circuit which generates an enable signal for a changeand a 
CLV drive circuit which carries out CLV rotation of the turntableA crossfeed drive 
circuit which performs a crossfeedan EFM encoderand an ATIP encoderA pulse 
generator which operates said EFM encoder and said ATIP encoder with the same 
clockand a lens set circuit which carries out the lens set of the object lens on a 
photograph glass substrate for carrying out pattern NINGUAn exposure control system 
provided with a focus servo circuit which monitors a focus error signal and performs a 
focus servo was provided. 

[0020]By condensing a laser beam emitted from a laser light source with an object lens in 
the invention according to claim 12and exposing on a master optical diskln an original 
recording exposure device which creates phase pits used as information by which eight- 
to-fourteen modulation was carried outand a groove used as a guide rail for tracking at 
the time of a postscript on said master optical diskThe 1st pulse modulator for carrying 
out on-off control action and eight-to-fourteen modulation which were allocated on an 
optical path of a laser beam emitted from a laser light sourceA half mirror which carries 
out separation generation of one beam for phase pits for exposing phase pits and a groove 
which were allocated on an optical path of said laser beam modulated by this 1st pulse 
modulatorand the one beam for grooves added at the time of groove exposureThe 1st 
light volume modulator which while was separated by this half mirror and adjusts light 
volume allocated on an optical path of said beam for phase pitsThe 2nd light volume 
modulator for adjusting the 2nd pulse modulator and light volume which on-off control 
action allocated on an optical path of said one beam for grooves of another side separated 
with said half mirror is madeA beam expander for changing a beam diameter of said one 
beam for grooves which passed this 2nd light volume modulatorA polarization beam 
splitter which condenses said beam for phase pits which passed said 1st light volume 
modulatorand said beam for grooves with which a beam diameter was changed by said 
beam expander to a uniform directionAn exposure optical system provided with 
deflecting system for preformatting ATIP information into one beam condensed by this 
polarization beam splitter was established. 

[0021]By condensing a laser beam emitted from a laser light source with an object lens in 
the invention according to claim 13and exposing on a master optical diskln an original 
recording exposure device which creates phase pits used as information by which eight- 



to-fourteen modulation was carried outand a groove used as a guide rail for tracking at 
the time of a postscript on said master optical diskThe 1st pulse modulator for carrying 
out on-off control action and eight-to-fourteen modulation which were allocated on an 
optical path of a laser beam emitted from a laser light sourceA half mirror which carries 
out separation generation of one beam for phase pits for exposing phase pits and a groove 
which were allocated on an optical path of said laser beam modulated by this 1st pulse 
modulatorand the one beam for grooves added at the time of groove exposureThe 1st 
light volume modulator which while was separated by this half mirror and adjusts light 
volume allocated on an optical path of said beam for phase pitsThe 2nd light volume 
modulator for adjusting the 2nd pulse modulator and light volume which on-off control 
action allocated on an optical path of said one beam for grooves of another side separated 
with said half mirror is madeA beam expander for changing a beam diameter of said one 
beam for grooves which passed this 2nd light volume modulatorA polarization beam 
splitter which condenses said beam for phase pits which passed said 1st light volume 
modulatorand said beam for grooves with which a beam diameter was changed by said 
beam expander to a uniform directionAn exposure optical system provided with 
deflecting system for preformatting ATIP information into one beam condensed by this 
polarization beam splitter is establishedA synchronous circuit for taking a 
synchronization with EFM information recorded by phase pits and ATIP information 
recorded by grooveCPU which supervises ATIP information in order to take a 
synchronization of a change with phase pits and a grooveA P/G switch circuit which 
generates an enable signal for a changeand a CLV drive circuit which carries out CLV 
rotation of the turntableA crossfeed drive circuit which performs a crossfeedan EFM 
encoderand an ATIP encoderA pulse generator which operates said EFM encoder and 
said ATIP encoder with the same clockAn exposure control system provided with a lens 
set circuit which carries out a lens setand a focus servo circuit which monitors a focus 
error signal and performs a focus servo was provided on a photograph glass substrate for 
carrying out pattern NINGU of the object lens. 
[0022] 

[Function] In the invention according to claim lthe breadth of a record pit can be 
prevented in the phase pits and groove shape of a hybrid CD-R diskand it becomes 
possible to increase the signal characteristic margin at the time of playback by this. 
[0023]In the invention according to claim 2it becomes possible to realize the optical 
system which carries out mastering of phase pits and the groove shape simply by one 
exposure. 

[0024]In the invention according to claim 3it becomes possible to be stabilized and to 
realize control of an optical system and a disk original recording exposure machine. 
[0025]In the invention of Claim 45678 and 9and ten descriptionsit becomes possible to 
acquire the same effect as the invention according to claim 2. 
[0026]In the invention according to claim 1 lit becomes possible to acquire the same 
effect as the invention according to claim 3. 

[0027]In the invention according to claim 12it becomes possible to acquire the same 
effect as the invention according to claim 2. 

[0028]In the invention according to claim Bit becomes possible to acquire the same 

effect as the invention according to claim 3. 

[0029] 



[Example]The first working example of this invention is described based on drawing 1 - 
drawing 6 . Firstthe situation of the shape of surface type of the master optical disk 
produced in the original recording exposure device in this invention is explained based on 
drawing 1 . Drawing 1 (a) shows the appearance of the master optical disk 24 produced in 
this example. The phase pits 25 used for this master optical disk 24 as information by 
which eight-to-fourteen modulation was carried outand the groove 26 used as a guide rail 
for tracking at the time of a postscript are formed. In such a master optical disk 24in 
hybrid CD-Rin order to make a record pit smallit is desirable for the groove 26 (refer to 
drawing 18 ) to be trapezoidal shape. Thereforein this exampleas shown in drawing 1 
(a)the sectional shape of the phase pits 25 and the disk radial of the groove 26 consists of 
a trapezoid groove made into the flat groove bottom surface parts [ those ] field. These 
trapezoid grooves serve as the form where the depth Dp of the phase pits 25 is larger than 
the depth Dg of the groove 26and the position of the flat groove bottom surface part field 
was equally formed to that channel depth directionin this case. Also in shape like drawing 
J_(b)the phase pits 25 and the groove 26 can be created to drawing 1 (a)and 
relativelysince a channel depth is equalit can obtain the same regenerative-signal 
characteristic also as an optical phase target. [ like ] 

[00301 Drawing 2 shows the relation of the depth Dg of the phase of the groove 26 and 
push pull amplitude in this example. Push pull amplitude (hereafter referred to as PPA) 
becomes largeso that the flute width wg of the groove 26 is large. For examplewhen the 
flute width Wg of the groove 26 is 0.6 micrometerthe ranges of the depth Dg of the phase 
of the groove 26 with which it is satisfied of a standard are 0.04-0. lOlambda. 
[0031]Nextthe manufacturing method for realizing shape of the phase pits 25 which 
consist of a trapezoid groove for hybrid CD-R which was mentioned aboveand the 
groove 26 is explained. Drawing 3 shows the example of composition of the exposure 
optical system of the original recording exposure device in this example. On the optical 
path of the laser beam a emitted from the laser light source 27the 1st pulse modulator 28 
for carrying out on-off control action and eight-to-fourteen modulation is arranged. On 
the optical path of the laser beam a modulated by this 1st pulse modulator 28The 1st half 
mirror 30 that carries out separation generation of the one beam b for phase pits for 
exposing the phase pits 25 and the groove 26 and the two beams c and d for grooves 
added at the time of groove exposure is arranged via the lambda/2 board 29. While was 
separated by this 1st half mirror 30and the 1st light volume modulator 3 1 which adjusts 
light volume is arranged on the optical path of the beam b for phase pits. 
[003 2] On the optical path of the two beams b and c for grooves of another side separated 
with the 1st half mirror 30the 2nd light volume modulator 33 for adjusting the 2nd pulse 
modulator 32 and light volume which on-off control action is made is arranged. The 2nd 
half mirror 34 that makes the two beams c and d for grooves which passed this 2nd light 
volume modulator 33 divide into the beam per is formed. The mirrors 3536and 37 for [ of 
the both ends of the beam b for phase pits ] making it arrange radially in 1 / position 
which separated 3 track pitch are arranged in each beam c and d for grooves separated 
with the 2nd half mirror 34. The lambda/2 board 38 is formed into the optical path of said 
beams c and d for grooves in which the predetermined interval was opened by these 
mirrors 3536and 37. 

[0033]And the polarization beam splitter 39 which condenses these two beams to a 
uniform direction is arranged at the position which the beam b for phase pits which 



passed the 1st light volume modulator 3 land the beams c and d for grooves divided into 
one at a time with the 2nd half mirror 34 intersect. On the optical path of the three beams 
bcand d condensed by the uniform directionthe deflecting system 41 for preformatting 
ATIP information into the three they-condensed beams bcand d via the lambda/4 board 
40 is arranged. It is condensed with the object lens 42 and irradiated with the three beams 
bcand d deflected by this deflecting system 41 on the master optical disk 24. Drive 
controlling of said object lens 42 is carried out by the focus actuator 43. The master 
optical disk 24 consists of the glass substrate 44 and the photoresist film 45. 
[0034]In such compositionthe laser beam a emitted from the laser light source 27 
branches with the three beams bcand d with the 1st and 2nd half mirror 30 and 34. By the 
1st pulse modulator 28at the time of ROM part exposurepulse modulation is applied to an 
EFM patternandas for the beam bshutter operation of opening is performed at the time of 
groove part exposure. This beam b can be changed into arbitrary laser power with the 1st 
light volume modulator 3 1 . As for the beams c and dby the 2nd pulse modulator 32close 
shutter operation is performed at the time of ROM part exposureand open shutter 
operation is performed at the time of groove part exposure. Light volume adjustment of 
these beams c and d is performed by the 2nd light volume modulator 33. Beam 
arrangement adjustment on the photoresist film 45 is performed by the mirrors 35 and 37. 
And these three beams bcand d will be compounded by the polarization beam splitter 
(PBS) 39wobbling will be applied with the deflecting system 41and the ATIP 
information of CD-R will be preformatted by this. 

[0035]The light intensity distribution of the three beams bcand d and the beam 
arrangement on the photoresist film 45 are shown in drawinR 4 . In this casethe three 
beams bcand d are arranged at intervals of the track pitch (hereafter referred to as P) 
radially (1/3). The beam b is the main beam for forming the phase pits 25 and the groove 
26and the beams c and d are side beams used in order for a part (Dp-Dg) to carry out the 
lift off of the surface of a groove area with a phase depth. The light intensity distribution 
of the beam bcand d has the largest beam band the beams c and d are mutually equal. The 
light intensity distribution which compounded such three beams bcand d is shown in 
drawing 4 (a). In additionsigns that the locating position of the three beams bcand d was 
changed can be shown in drawing 4 (b) - (d)and the effect same also in this case as the 
case of drawing 4 (a) can be acquired. 

[0036]Nextthe composition of an exposure control system of the original recording 
exposure device for high Brit CD-R is explained based on drawing 5 and drawing 6 . In 
order to take the synchronization of a change with the phase pits 25 and the groove 
26CPU46 which supervises ATIP information is provided. This CPU46 manages each 
unit via parallel 1/047 for Interface Division. In this parallel I/047the EFM encoder 48 
and the ATIP encoder 49The light volume modulation control circuit 50 (D/A converter) 
and the crossfeed drive circuit 51 which performs a crossfeedThe linear scale 52 and the 
CLV drive circuit 53 which carries out CLV rotation of the turntableThe lens set circuit 
54 which carries out a lens set on the photograph glass substrate for carrying out pattern 
NINGU of the object lens 42the focus servo circuit 55 which monitors a focus error 
signal and performs a focus servoand the focal error monitor 56 (A/D converter) are 
connected. 

[0037]The P/G switch circuit 57 which generates the enable signal for a change is 
connected to said EFM encoder 48. Between said EFM encoder 48 and said ATIP 



encoder 49the synchronous circuit 58 for taking the synchronization with the EFM 
information recorded by the phase pits 25 and the ATIP information recorded by the 
groove 26 is connected. The pulse generator 59 which operates said EFM encoder 48 and 
said ATIP encoder 49 with the same clock is formed. The crossfeed motor 60 which 
carries out the crossfeed of the turntable which is not illustrated is connected to said 
crossfeed drive circuit 51. The turntable motor 61 is connected to said CLV drive circuit 
53andtherebythe roll control of the master optical disk is carried out. The lens set motor 
62 for setting the object lens 42 to said lens set circuit 54 is connected. The focus-error- 
detection circuit 63 is connected to said focal error motor 56. 
[0038]In such compositionthe control system of this device is explained based on the 
flow of drawing 6 . In order to take a synchronization to the information on the phase pits 
25 by which pattern NINGU is carried outand the groove 26the EFM encoder 48the ATIP 
encoder 49the crossfeed of the turntable which is not illustratedand rotation are controlled 
by the same clock by which it was generated from the pulse generator 59. In order to take 
the synchronization with the EFM encoder 48 and the ATIP encoder 49the synchronous 
circuit 58 detects the sync pattern of ATIPand the EFM encoder 48 is started with this 
sync pattern. The synchronous circuit 58 switches synchronizing with the change 
command from CPU46and the sync pattern mentioned aboveandtherebymakes the 
exposure change of the phase pits 25 and the groove 26 perform with sufficient timing. 
ActuallyCPU46 supervises ATIPand if it becomes switching timeit will generate a 
change command. When enable of this change command and the sync pattern mentioned 
above are simultaneously set to ONthe change of the phase pits 25 and the groove 26 is 
performed. In order to perform light volume abnormal conditionsit can carry out by 
setting data to the light volume modulation control circuit 50 from CPU46and driving the 
1st light volume modulator 3 1 and the 2nd light volume modulator 33 with this voltage. 
The lens set and the focus servo circuit 55 of the object lens 42 for carrying out the focus 
of the beam bcand d to the master optical disk 22 are also generalized by said CPU46and 
are controlled. 

[0039]Herethe original recording exposing condition of the master optical disk 24 of an 

original recording exposure device is shown. 

[0040] 

** Photoresist film thickness : About 1300A** photoresist spreading conditions: Resist 
OFPR800 2CP (Tokyo adaptation make)The number of rotations of 1 100 rpmprebaking 
90 degreeC 30min** beam b exposing power : The 4.0 mW** beam cthe pattern of 
which d exposing-power:1.6-1.8 mW** formation was done: Phase pits Flute width 
About 0.6 micrometerChannel depth About 1300A groove Flute width About 0.6 
micrometerchannel depth Abbreviation 300 **** developing condition : DE-3 40% 
(Tokyo adaptation make) 

60 sec of developing timeand post **-KU 120 degreeC ~ La Stampa is producible using 
the making process of drawing 15 in which the photoresist pattern produced on such 
conditions 30 min was shown by conventional technology. 

[0041]By carrying out exposure control and forming the phase pits 25 and the groove 26 
like this exampleso that it may become a trapezoid groove as mentioned aboveThe 
breadth of a record pit can be preventedthe signal characteristic margin at the time of 
reproduction can be increased by thisand the quality of production of a master optical 
disk can be stabilized. By having used this exposure optical systemit becomes possible to 



carry out mastering of the shape of the phase pits 25 and the groove 26 simply by one 
exposureand even if this uses the same original recording making process as a 
conventional methodit is producible. Since it is always stabilized and exposure control 
can be performed by having used this exposure control systemthe quality of La Stampa 
can be stabilized. 

[0042]Nextthe second working example of this invention is described based on drawing 7 
- drawing 9 . Identical codes are used about the first working example and identical parts. 
[0043]Although the first working example mentioned above described the matrix 
exposing method which forms the phase pits 25 and the groove 26 using the three beams 
bcand dhere describes how to produce using two beams. That isalthough the one main 
beam b does not change between two beamsas another side beamthe beam e defocused to 
the optical disc surface instead of the beams c and d mentioned above is used. Drawing 7 
shows the situation of the exposure optical system for [ the ] making it defocus. The 
exposure optical system of drawing 3 is referred tothe defocus lens 64 is arranged on the 
optical path of the beam e with which the beam a branched with the half mirror 
30andtherebythe beam e is in the state where it was defocused. Drawing 8 (a) - (d) shows 
the situation of the light intensity distribution of the beams b and e. (a) shows the light 
intensity distribution 65 in the state where the beam e was defocused(b) shows the light 
intensity distribution 66 in the state of the usual beam band (c) shows the signs of the 
light intensity distribution 67 that the two beams b and e were compounded. 
r00441 Drawing 9 shows other examples of composition of 2 beam exposure optical 
system. In this casethe example in the case of having arranged the beam expander 68 so 
that the beam diameter of the beam e which enters into the object lens 42 may become 
smaller than the beam diameter of the beam b is shown. Therebythe condensing beam 
diameter on an optical disc surface becomes largeand the same distribution as the light 
intensity distribution shown by drawing 8 can be acquired. 

[0045]Herethe concrete exposing condition of the defocusing method mentioned above 
and the beam expander method is described. 

[0046]The <defocusing method> ** beam e: Exposing power 2.0 mWdefocusing amount 
About 0.05 micrometer (object lens NA=0.95) 

** Beam b : exposing power In additionother conditions make 3.5 mW the same as that 
of the case of three beams mentioned above. 

[0047]<Beam-expander> ** beam e: Exposing power 2.0 mWbeam diameter About 1 
mm** beam b: Exposing power 3.5 mWbeam diameter In additionother conditions 
presuppose that it is the same as that of the case of three beams mentioned above about 3 
mm. 

[0048]By conditioning which was mentioned abovethe phase pits 25 and the groove 26 
which consist of the almost same trapezoid groove as the 3 beam method can be obtained. 
[0049] 

[Effect of the Invention]The invention according to claim 1 by condensing the laser beam 
emitted from the laser light source with an object lensand exposing on a master optical 
diskln the original recording exposure device which creates the phase pits used as 
information by which eight-to-fourteen modulation was carried outand the groove used as 
a guide rail for tracking at the time of a postscript on said master optical diskThe 
sectional shape of said phase pits and the disk radial of said groove consists of a trapezoid 
groove made into the flat groove bottom surface parts [ those ] fieldSince these trapezoid 



grooves had the equal position of the flat groove bottom surface part [ said ] field and 
formed the depth of said phase pits to the channel depth direction more greatly than the 
depth of said groovelt can become possible to prevent the breadth of a record pit in the 
phase pits and groove shape of a hybrid CD-R diskthe signal characteristic margin at the 
time of playback can be increased by thisand the quality of a master optical disk can be 
raised. 

[0050]The invention according to claim 2 by condensing the laser beam emitted from the 
laser light source with an object lensand exposing on a master optical diskln the original 
recording exposure device which creates the phase pits used as information by which 
eight-to-fourteen modulation was carried outand the groove used as a guide rail for 
tracking at the time of a postscript on said master optical diskThe 1st pulse modulator for 
carrying out the on-off control action and eight-to-fourteen modulation which were 
allocated on the optical path of the laser beam emitted from the laser light sourceThe 1st 
half mirror that carries out separation generation of one beam for phase pits for exposing 
the phase pits and the groove which were allocated on the optical path of said laser beam 
modulated by this 1st pulse modulatorand the two beams for grooves added at the time of 
groove exposureThe 1st light volume modulator which while was separated by this 1st 
half mirror and adjusts the light volume allocated on the optical path of said beam for 
phase pitsThe 2nd light volume modulator for adjusting the 2nd pulse modulator and 
light volume which on-off control action allocated on the optical path of said two beams 
for grooves of another side separated with said 1st half mirror is madeThe 2nd half mirror 
that makes said two beams for grooves which passed this 2nd light volume modulator 
divide into the beam perSaid each beam for grooves separated with this 2nd half mirror 
The mirror for [ of the both ends of said beam for phases ] making it arrange radially in 1 
/ position which separated 3 track pitchThe polarization beam splitter which condenses 
said beam for phase pits which passed said 1st light volume modulatorand said beam for 
grooves divided into one at a time with said 2nd half mirror to a uniform directionSince 
the exposure optical system provided with the deflecting system for preformatting ATIP 
information into three beams condensed by this polarization beam splitter was 
establishedlt is possible to realize the optical system which carries out mastering of phase 
pits and the groove shape simply by one exposureandtherebya master optical disk can be 
produced at the same construction method and process as the former. 
[0051]The invention according to claim 3 by condensing the laser beam emitted from the 
laser light source with an object lensand exposing on a master optical diskln the original 
recording exposure device which creates the phase pits used as information by which 
eight-to-fourteen modulation was carried outand the groove used as a guide rail for 
tracking at the time of a postscript on said master optical diskThe synchronous circuit for 
taking the synchronization with the EFM information recorded by phase pits and the 
ATIP information recorded by the grooveCPU which supervises ATIP information in 
order to take the synchronization of a change with phase pits and a grooveThe P/G switch 
circuit which generates the enable signal for a changeand the CLV drive circuit which 
carries out CLV rotation of the turntableThe crossfeed drive circuit which performs a 
crossfeedan EFM encoderand an ATIP encoderThe pulse generator which operates said 
EFM encoder and said ATIP encoder with the same clockSince the exposure control 
system provided with the lens set circuit which carries out a lens setand the focus servo 
circuit which monitors a focus error signal and performs a focus servo was provided on 



the photograph glass substrate for carrying out pattern NINGU of the object lenslt is 
possible for it to be stabilized and to realize control of an optical system and a disk 
original recording exposure machineand the quality of La Stampa can be stabilized. 
[0052]In the invention according to claim 2 or 3when the invention according to claim 4 
forms phase pitsit uses one beam for phasesSince said one beam for phases and two 
beams for grooves of the both ends of this beam for phases arranged radially at 1 / 
position which separated 3 track pitch were used when forming a groovethe same effect 
as the invention according to claim 2 can be acquired. 

[005 3] It is equal when the light exposure of the beam for phase pits forms phase pits and 
a groove in the invention according to claim 4 in the invention according to claim 5 Since 
the light exposure of two beams for grooves added at the time of groove exposure was 
mutually made it is equal and smaller than the light exposure of said beam for phase 
pitsthe same effect as the invention according to claim 2 can be acquired. 
[0054]The pulse generator which operates said EFM encoder and said ATIP encoder with 
the same clockSince the exposure control system provided with the lens set circuit which 
carries out a lens setand the focus servo circuit which monitors a focus error signal and 
performs a focus servo was provided on the photograph glass substrate for carrying out 
pattern NINGU of the object lensThe same effect as the invention according to claim 2 
can be acquired. 

[005 5] The defocus lens for defocusing said one beam for grooves which passed this 2nd 
light volume modulator to a master optical disk sideThe polarization beam splitter which 
condenses said beam for phase pits which passed said 1st light volume modulatorand said 
beam for grooves defocused with said defocus lens to a uniform directions ince the 
exposure optical system provided with the deflecting system for preformatting ATIP 
information into one beam condensed by this polarization beam splitter was 
establishedthe same effect as the invention according to claim 2 can be acquired. 
[0056]In the invention according to claim 7when the invention according to claim 8 
forms phase pitsit uses one beam for phasesSince one beam is added on said one same 
track as the beam for phasesand this beam for phases and it was made to expose when 
forming a groovethe same effect as the invention according to claim 2 can be acquired. 
[0057] Since the beam for grooves which the invention according to claim 9 makes the 
beam for phase pits a focus condition on a master optical disk in the invention according 
to claim 8and is added at the time of groove exposure was changed into the defocusing 
state on the master optical diskThe same effect as the invention according to claim 2 can 
be acquired. 

[0058]In the invention according to claim 8since the invention according to claim 10 
made small the beam diameter at the time of entering into the object lens of the beam for 
grooves to the beam diameter of the beam for phase pitsit can acquire the same effect as 
the invention according to claim 2. 

[0059] Since the exposure control system provided with the focus servo circuit which 
monitors a focus error signal and performs a focus servo was providedthe same effect as 
the invention according to claim 3 can be acquired. 

[0060]The polarization beam splitter which condenses said beam for phase pits which 
passed said 1st light volume modulatorand said beam for grooves with which the beam 
diameter was changed by said beam expander to a uniform directionSince the exposure 
optical system provided with the deflecting system for preformatting ATIP information 



into one beam condensed by this polarization beam splitter was establishedthe same 

effect as the invention according to claim 2 can be acquired. 

[0061]The same effect as the invention according to claim 3 can be acquired. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing l] It is a sectional view showing the composition of the master optical disk 
which is the first working example of this invention. 

[Drawing 2] It is a characteristic figure showing the situation of push pull amplitude to 
groove depth. 

[Drawing 3] It is an optical-path figure showing the situation of 3 beam exposure optical 
system. 

[Drawing 4] It is a mimetic diagram showing the principle of 3 beam exposure. 
[Drawing 5] It is a block diagram showing the situation of an exposure control system. 
[Drawing 6] It is a flow chart. 

[Drawing 7] It is an optical-path figure showing the composition of 2 beam exposure 
optical system which is the second working example of this invention. 
[Drawing 8] It is a mimetic diagram showing the principle of 2 beam exposure. 
[Drawing 9] It is an optical-path figure showing other examples of composition of 2 beam 
exposure optical system. 

[Drawing 10] It is a top view showing the composition of a master optical disk. 
[Drawing 11 l it is a mimetic diagram showing the shape of a various quirk formed in an 
optical disc surface. 

[Drawing 12] It is a characteristic figure showing the degree of change of a modulation 
factor to pit depth. 

[Drawing 13] It is a characteristic figure showing the degree of change of push pull 
amplitude to groove depth. 

[Drawing 14] It is a side view showing the shape of a quirk formed in a pit and a groove. 
[Drawing 15] It is process drawing showing the making process of a master optical disk. 
[Drawing 16] It is an optical-path figure showing the conventional exposure optical 
system. 

[Drawing 17] It is a sectional view showing the situation before and behind record in case 
a record pit is V type. 

[Drawing 181 It is a sectional view showing the situation before and behind record in case 
a record pit is a trapezoid groove. 
[Description of Notations] 

25 Phase pits 

26 Groove 

27 Laser light source 

28 The 1st pulse modulator 

30 The 1st half mirror 

31 The 1st light volume modulator 

32 The 2nd pulse modulator 

33 The 2nd light volume modulator 



34 The 2nd half mirror 
35-37 Mirror 

39 Polarization beam splitter 

41 Deflecting system 

42 Object lens 
64 Defocus lens 
68 Beam expander 
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[ftfffll*©BH] 

M£B*ftfc1l«£LTB^5ft*flHlfc:v his i&IB 
BKhTV + vyBOBABtLTflJ^Sft*?*;!/-? 
<hfrJM£ ftfc#7V X7IIMKfc^T. f5fBfttSe'y 

hatfBB7>-x©7V x^^s^iRirowsJBW*^ 

H»©75y h&Bi©ffiBtf*L<» fro, HufStefflfcf 
•y h (D^iZmiWll- 7<DmZ& y < WMLtc 

*»» U> Xfc J: y ftft LTHtV X7*»±lcB3W 

*Bunt9tsmtc3s^T* is—vytMfrZtattetircis 
Mmazzitzr&om 1 /t/uxfflMi&« com 1 /\° 

JUXSBBKJ:ySB*nfcfflffiU-1fe-A©3!fi»± 

tcwB*nn:tt«t:y h»tf7"ju-x*B3W*fci&© 
^-t. £©mi/\-7S5-tc<fcy#8i*tift-73© 

IMBflMfcfy hJSlf-£©3W±fcR»;!rftfcJfc**B 
BT*»l3fc«BB»£» BufEJfn A-7S5-KJ:y 

nfc«»»©fflE 2 *©t-/i/-xb tf- a©3«s± 

if3t«*Witr*n:i6©it23tt«aaiMit» ros2^ 
ftsaH«*aaL/ - ciJiB2aW)^ii/-7 r flitf-i** 1 * 

ro©tf-^lc»«*tf*S2/\-755-i:» d©S 

7BI£-i»*IIIE«W»K-£toB««©¥aSftie 1 
/3 h5y^ty^Wifcffi«tcB«***fc»©S7 

tr-L k tMEIl2;\-7S5-JcJ:y 1*roK5»|* 
ftfctflE7*;U-XEe-A£*H-£fifcB3fc**^ 

z-uz-rvvtts c©«jtt-i*xyyy*icj:y 

»3fc*tlfc3*©tf-.MCAT I PlMI*7'y74—? 
•y h**fc»©«flBi^*fcB3fej!6¥**ttt7fcC 
£ett»&r3BfiB%£B. 

[»3?S3] u— wewsanwrn/tu— ye- a 

SCttc^y, EFMBB**lfcflHB£LTB^S*l* 
ffiffltf-y hi. iilB^lc h5v=F>yja©SSrt»£LT 
m*6ft*7jU-Xfc*BE3fcT<fX7B»±fcftt8T 
5JSBB3fc8Bfca3l"T, ffiffltr-y HckyiBBtfti* 
EFM««i:7";U-7*lCj:yiBa?n*AT I Pffl|£ 
©BB$&«fctt©BB[s]B£. ffiffltfy h t^U-7 



£©W&;i©l3»3££:£fc«>tCAT I PlffBSEB?* 

c p u t» «»A©fei6©'r*-7*)Wi**»a*«» 

P/GOMftABtti:, S-VT-X/l/fcCLVEHMr-S 

scLvigiiiHiiKi:, «ay**fT*-it*«2&yffi»[g 

K<!:> EFMiyj-^L AT I Pxva-^ck, 85 
IBEFMlVa-^StftuEAT I PX>3-$T*B— 
©7 P y ^TBtW </UXS>x* fc % ft* U 
VX*/W->=>7*r*fc»©7* h#5XW6±lc 
UVX-fe-y hfi-UVX-b-y KBB&. 7t-AXi7 
HB#£«-*-L7*-aX+f-*fc*777*- *X 
V-*B« t ^*fcB3fcBB**»W-fc E £ 

«e-i»*Bt\ 7*/U-7*«B«r*SfcttiWBl*© 

ttfflffl t c©tiz*ifl§ tr-z*©BB»©it5B*ia»c 

1/3 h?y*l^y*BftfcffiBfcEBS*ifc2*©7* 
; I/ - 7ffl tf - A £ £ £ t> 5 «k o I C L fc Z t £ ftB t ? 5 
B*B 2 XI* 3 tm<0®M®%3iWo 

B#icf>nip-r*2*©7*^-7ffltf-^©B^«tts^tc 
»u< froiM3tt«ey hffle-A©By6»*y 
(.*c&«tttt&r«B$B4EB©B£B3HtB. 
mxme) is—vytmfre>mztitiLi>-ife-L 

U VXlC J: y LT^f-f X7WB±tcB3*-r 
«C^(cJ:y. EFMBBtftiteflHBtLTB^Sti* 
tiB^y hi:. BEtttc l*7y*>7*B©Brt3N:LT 
B^6n«y^-7*t*«EJI67 e 'fX^BB±K<MW- 

sB&BttBBK&itT. u— <f s as*f**ifc u 

— y ! tf-^©^»±lClBS*tl/c*V^7l)f^SO : E F 

;i/XBB»ic«tysB*nrc'8oei/— yif-^©3«»± 
i*©tt*§e«y hmz-utvib-Tmmtzimtz 

2*<D7l\,-zrm¥-L£Zft®3il$TZm 1 /\-75 
C©mi/\-7 55-(cJ:y»8i?nfc-73© 
MIBffiffle-y hffle-A©Jtig±tciBK?*lfcJ l 6a«B 
S5-r?.mi7 , c»aiiSi:, lulBBl/\-7 = 5-(Cj:y 

*«*nfefs»©i3E2*©7';i/-7*fflif-A©)tt»± 

U : 7t»*Bii5-r5fc«.©m2J 1 6fiS!l?lS<5:, ^©^2^ 

r7©t-/»Jc»g|?1i-§m2/\-755-i:, c©m 
2 /\-7 = y »SI*n/j:BiJiB^tlf , tl©7*;l/- 

7ffle-/*^tuiBffifflffl tf-A©p«SI5©^(i73(R)lC 1 
/3 h5-y7tf-y^i8in/ctSM(ciBm?-y:5fc46©5 5 

t-A t tOIBm 2 m-7 5 5-(c J: y 1 *-Totr»8l3- 
*l/cH?IB7";U-7ffle-Ai:5(S|-73|pllC^-r5<i3 l c 
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*to3rft/c3*<Dlf-.MCAT I Ptf$BS7y7*-7 
'y hr«fctt<DflfflS£OT;lfcB»%¥**BCtt tt 
«ty KcJ^lBHSTftaE FMfl|«£?/l/-:flc«J:y 
IBSSSti^AT I P1ifB£©l3W£<kSfc&0l3WiaSg 

IcAT I P1f?B£iyiT3CPUi:. W^^O/ctt©^ 

x-77U£C L VESSJ-t+SC L VBHilsl&£. watu 

AT I PlVa-tft, fflEEFMIVa-^atftiJIB 
AT I PlV3-^0-©^n"/fTBlfHr*5/</b 

7v>i*b-*^ »%u>x«/\^->->^-r5fc 

»<D7* h#7XB«±leb>X-fe-y hrauvX-tr-;/ 

B*«Birac£&ftft£-r3Btt8%SB. 

*»* b>XK «fc y Hit LTJtr -r 77I£S8±lcS#? 

m^6ft37"Jl>-7*££MI3Jfcx*77lSi»±fcffoa-r 
SBBBftBBlcaBl/'T* b— f 3fcB#6tHI*tftifc b 
-If fcf-AQ}W±liBB<?hfc*V*7lME&tf E F 

MBB**«fci&©» i /t/uxsBB&« c<dsi i /\° 

/WWBti:J:»JBBtf*ifcMBU-- »ffcf-A(DJfcS&± 
ICBB3 ftfcttfl fcf y h StfTVU- 7 Ztc&tXD 
1*0)ffifflfcf y hfflt*-Ai7'yU-7S^B#lC«l)0-r« 

t. Z <D/ \- 7 ~ 5 -tc J: y tifc-Ts ©MfBttffl 

l^lSSISiis Buf3/\-755-K<fcy#$*tl*:fte 
73©MfB 1 *<D^U-7ffle-A<D^8S±lciBi9T!:nfc 

* v*7»tt**-e*B 2 /oi/xsns»if3^i«Bnis 

r%fctt0>ft23fcft£flH£« C09]R23VSXIHI«il 
ilLfcMIB 1 *©7~;U-7ffl t-Afcttx-f 
(cWLTx7*-*X-r^/c460x7Jt--^XU>X 

t . hi am 1 x&%.fflmm® l fc tmvas e h « e 

-A£8ifBx7*-a7b>XK<fcy7 r 7*-a7;3r;h. 
3l6*n/c1*(Dlf-AlcAT I Plf$8£7y7*- ?y 

m#m8) tttBev K^fiKf susttt* i 

fflt-A«-fflt\ ^U-7"^fig-r5l«tctigi}fB1*cT) 
ffiffiffl tf- A i: £©{£*gffl M- U t IU- h 5 y 7±lc 1 

7Ee©JSisi8#8B. 

£7 * - a astir js y . ?i\>- •nKm\zmatz 7 



TVSCi: «WK *B*« 8 BB4>KBB»BB. 

Bo 

2*«Wb>Xtc,fcyB3ttLT3<6T«fX*RB±ieB3tt 

rackety* EFMsatftifcflHBfcLTii^sft 

T«^S*i* 9i\r- yt *ME3fcr -r 7 7jSB±tcttfi£ 
U-+ft-A<Diti8±l::Eia*n/i:*>*7»fPSy : E 

/ iiux&mmz «fc y BB**ifciMBu— * e-A® #b 

±lcKB**lfcffi*Bfcfy h&tf7Vl/-7:£ISft-rSfc«> 
© 1 *©&«£•> hffltf-A£7>-7Bftl$KttfjnT 
5 1 *<D^l/-7ffitf-Ai^8l4fie-rS/\-7 55 
-<k. CO/\-7~5-lcJ:y»li5l*tifc-73©Mi3(3i 

Sl^a^Siv 8uIB/\-7S5-tcct:y»!Si*1a/i: 
fteTJOMIB 1 *©7"/b-7ffilf-A<DttSg±fcBBi5?*l 

mr*fc»©*23i6Ba6iwt» c©M2^ggisg« 

EIC *t LT ?7 * - 13 XT % tztbOf 1 ? * - 13 7 U > X 
-AiMI3x7*-»7U>XlcJ:yT7*-*7*n 

fci?i37"/u- 7ffl tf-z* <t ip)ic»^-r *aaytif 
-A77y-y^t. cco^e-Axxyy^ic^yH 

3"6*n/c1*C0^-AtCAT I PlfS8£7'J7*- 7<y 

tr«y net yi3@i*-ti§ e f Miuai^u-^c* yiB 

(CAT I Ptf$B«i£^-r«CPUi. WJftjKOfcttOD'f 
^•-7VWi*^45'tf5P/G13!J»^[2]ffiis 
x-7/U^CLVlH]|£?ii-5CLV!ai*!HlSS<!:x «!5Siy 

*sff*tts*asymwai»£s EFMiva-^ 
at i Pxvn-^i, SuiBEFMxyzi— ^Rr/luIB 

AT I PI>3- y^lf]— 0)5 nvtT'SlftSitZ Jill? 
7-7i*U-4»i> »*!5UVX^/^->X>7-r5/c 
4607* h«77SS±tCU>X-b-y h-r3U>X-by 
hSSis 7*-*7l5-(l#* : E-^-L7*-a 
7-9— #*ff5 7 * - *7<7-*SKi: *«ix.fcB3t*J 
B»*B»tfcCt*Watf4IHBB31fi«B. 
tW SiS 1 2 ] U--WttBfrS iBIMrftfc U-if t- 
b V Xtt * y LTJtx -f 7 7 Sffi±tcBJt 
f 5 Cilery , EFM$^n/i:1f?fi<!:LT^6tl 
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Tfflt* 5tl3 7't SbuIB^t «f 7 ? JK8±|cfty£ 
U-tfe-A©^»±lCSBS*n/i:*>*7l()^aifE 

/ ^utMK <t y snasftfcMf b u— y tr- a©#ss 

-<h. E ©A- 7 5 5 - * »J ft fc-JSf ©MEtt 

«*©MB1 *©y;U-7^«i;-ix©)l6B±(cEK*ti 
ft*>*7lM***«*«t2/0^fflWai«6»*H 

«r«n:ttofli23tftxmi^. z©ft2ftft£mt* 

SlLfcBulB 1 *©?/U-7flit;-l*©fcf-A«SSBE 

T*fc»©tf-ikX*x/tv*£s men 1 ttftsm 

SffiaLfcMEtfififcfy hffilf-^<!:MIBt'-Ax*7 

A**ra-*fa(c^r*ai3fce--Ax7 , y , ;'*£* c 
©■«tr-i»77*y y ^»c«fc y*)tjn/c i.*©tr-A 

(CAT I P1f|fi£7U7*-^y hf*fc©©«fi»£ 

r*cttcj:y» EFMSw*nfcflMBtLTffl^6n 

Sffiffltfy h SEEK h5y*V?ffl©ISrt3i£ L 
?Jfl^Sft*7Jb-7^*f9E3fcTV;i*«^l=fB8 

t^mm^Mmtti^x, u-*3fe»b»sai*f*ftfc 

U-»ft-i*©y6tt±KBia**ifc*>*7lMK6tfE 

FMsra**«s/-c46<omi/<;uxawasi: % c©si 

/«»UXWWK:J:yjBi*tifcK»EU— ye-z*©ftss 
±WBHtfftfc(MBe>y hatful/- 7* WW4fc*6 

©i*©tt«t:y vm\z-ut7i\*-7nw%Mmt 

*1*©y/U-7ffl£-i>fc«Hi£/aT*A-735 
-<t. E © A- 7 5 7 - IE * l J #«Sft fc-*©MEffi 
ffifcfy h«e-A©)W±fcE«*ftfc3W*Bira"* 

xti%«en«^. iuiB/\-757-icj:y»iat*ti/j: 

tt»©»E 1 *©7"^-7E£-A©ftS&±KIBi8*ft 

vr«^»0!}]it2y6ssm^« E©at2#«giiss§£ 

liULfcBufB 1 *©7/l/-7fflfcf-L>©kf-.kg££S 

T*fctt©t:-fci*x/ty$f£» gijiBm 1 ^■sings 

fliftlfcllEttffiey hffi^-^^MIBt-^x+X 

/fv«e J: y tf-^sroas* ftfcS3E7/i/-7ffl tf- 

i»fc*l^*fatc«3fcT*flW£tf-AX7yv*i:» E 

«mtr-i»^7 , y y * y *tt?ft/c i *©e-i* 

(CAT I P1f«*7'J7*-7>y h-T5fc46(D«lR)g<t: 
*EFMlf«t?;l/-7fc<fcyE«*ft*AT I P«« 



^©raHfctSfcttomHEMIi:, (MBfcfy hfc^/l'- 
T^CiBJfta.craJlllfciSfcWcAT I PISfflfcgfliT 

3P/Gijjft;LlElS&i:, fl-Vx—^/MrCL VIEWS* 

**cLveiMgis£» m&vznfi-zitzffi&vtiffl 

@K<t:x EFMXV3— ATIPXV3-^t, 
iJEEFMXVa-yStflDEAT | Pl>^-^ 
-©7Qy7?l^*tf*AVU7-7i*U-*t, ttH 
U>X£/ ^-VXV-jrrS/c 464)7 * h*f5XS*± 
icUVX-bv hr*UVX-fey HSmt» 7*- Zj7x 

7+»— #B8£^£fcByM&S«Bl*fcC£«ffitt 
[000 1] 
[0002] 

[ft*©8ffi] ftSHCfctt*/ \-f7y y K C D — R x-f 
77©*iAt£l2]1 0~E1 1 8 H:»^TlttB^-r?»o EH 
Ote, ROMSP1 <tjifBoP2 i^^'3"^/N-<7y y hC 
D-RxV77©$/$£;jVrt>©T£*,, 01 1«EH 
0 <Dl)i®ff5tt«^-r *>©T'£ y x R 0 M$ 1 Ktt^ 46S 
453 (PC. #y*-#*-h) ±KfcfyMA«* 
ftTfcy, E©fcfy h4»iEFMgH?n/c1tS«i:LT 
E«t*ftTVa. iiIBSB2Ktt, ^46»tg3±tC^;U- 
75^fig^1XT^.5„ E©ilEB3lC7VI/-75£h5 
y*>^ffl©KrtjttLTI3a*fi3. E<7)glS3lcfE 
IIJ16£LT^7xvfefiifc£©£«&:&mfliU Stt 
JI7£lTAulR«Z/ty9r3. E©if£, CD-R 
xV77©t#gK;iv IBS&CDxVT^tfCDXU— fr? 
S4T$5^7«ys Cfl)/c46ROMgP1 <tiiiagi32<0 
iifB^OB^fl^lt^lWHiT'SS^Slti^^, E0C 
D-Rx-fX^OJBfStiv Orange Book (Sony Phi 
lipstt) <fcy«ip(b*ftTV3o 

[0003] 01 2»tfE1 3tt. fcfy KRlf7*/l/-7 

as*{cjifr5fi^i^©!tfttffij«-^-r i t,©T'«5o e© 

if£> 12114 (a) (b) icijvr LT, h 
5y7fc?yx1. 6 pm, tfy h 4 ttJBgjf flgw p = 
0. 4pm, ^l/-75«DVJB3tllwg = 0. 4/jmlC 

ta^sftzv^wckts,, siss>o. 6 5«jss-r 

t^y h40ffiffl^*DptiDp= (3/16) 
A~ (5/1 6) AT-a&5^S6^5„ IBfg^OD 
7y-7a7;UJS*i0. 04~0. 0 9 ZMS.? Zlclt. 
y;U-75<Dffi*BS?Dgti, Dg= (1/24) A~ 
(1/8) AT'fcai&gtffc*, d<DJ:5(cW^(t^ 
146^IS^S-r«/ci6(c«, ty h4i:y/U-75© 

[0 0 0 4] Sft5^-3S?©tfy h4<!:^U-7 
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tSVT®mtZ&M (X*>/\°) EI1 SfcjjVTJ:? 

ic> 7*h y v 7*7 7 -r Ktfmxetc <t o Tfmr * 

9^Xtf>3-hU 8 0~9 0° 0#a;.-? 
(7* hU-7Xh9©lilSli£-y haRtftBU) Lfc 

ytx-rx^^fis^s (aar*) icj:y»w 

%o ZKDS^tl/t8P»«3El«SaStC<fcoT';7h*7 
2:*U 7* K9C»aiCtf-y h4t^l/-75£D 

M'S-VfrBfiK*** (b) „ Z<D7* hb-77xh9<D 
StCN i 7/\V£lg1 O^fiTTS (c) „ CCDN i 7s 
M°'y*l&1 0£B@S&gU $50. 3mm(D/i^<DN i 
Ml 1*^-T5 (d) . £<DN ilSl 10SS<D 
BJB, rtttSJQX*ffl,\ N i 77>/\°1 2 

[0005] &tc, ft : r<(xtmm%£m<Dmf&*® 

1 6fc»^T«WT*. A r(0U- ?3fciB1 3^6tiJ 

-1 6*^lt» Ttaaisssi 7icAjtu c*ucj:y 

* *Xfc7t« A / 4 *S 2 0 Hit LTtm U V X 2 1 1C * y 
*3tt**U ^T^X7Hffi2 2CD7*hU-7'XK9H± 

[0 0 0 6] /W7'y 7 KC D— R<DJf-n» ||&3ffi*B 
5. 7* hU-77hElct?-y Mfc40l/-7*5»/f*- 

y-yvtz®. mm*\£vVA£9i\>-7so>\s- 

5. C<Dfc46s e>yMttlH14 (a) lCSTJ:3lcjg 
BI3fil'tNBl&ft , J. ?/l/-75(iV$0!>S&&«. 
tf>y MT*SfcSW*«»*fcttli:l*» KM! 

. 7*;U-75ttAT I RflM#9*7 

U V7"**lT7'y7*--7-> h&flT^S. 
[0007] 

t*Wtf»»LJ:3tr*IWi] *& CD-Rf^X 
70IBS^*rXA5s Ell 7, B1 8 lc»-3l/»TBMI! 

V«2 3<HH67»-f 77HSS2 2<D«£*IS£flt|HttE» 
*tf«»Kl^E»JB7 (Au) ttmm6t<03MT*& 
y» ftft&MfcU— ^y£2 3©S«l7 0%fl«5W*tl-5 

ORtx^^-BIB«li6»tfStft0 (#y*-#*<f 



h) (OWKtftu fMc£«IBIM60>£1(&MEffi0>& 
»*fiCf. EH 7tt*W-75tfV«tt©*©JS£» 
Ell 8«7';l/-75^©JiEHSI5^75y h&fcfBtt© 

lMB«tcJ!M*^L*^Cfc*^©»tfl!«=J:SM 
%B&&&Viz<^Ztiz£V. El 7 (b) s B1 8 
(b) lOjiTJ:3(Cs ?;U--75l*VfBtt©3M«HBtt 

zozoizvmBttmtT'it. erne* 
zmse.it (tmm6omntm&<D%.B) ©imtfjta 

X) tT-tt» EWl6©£Xlc£«jBtfr*©Xfl:&« S 
«©gfl5K <fc «%¥nfflffi©» b£© 2 ^©fljJIIlz: cfc 
y, IS£f5©j5ft7ttcMtf£l^ ESfcTy h^H^TS 

[0008] ±atL/cJ:-5^ /w;«j7 kcd-ru: 

tf v h 4 £Pf ,50 £ 7VU-7' 5 t0)im%&ftm% y N 

^TL$5„ 7";U-7*5 ©JBtttf V?JB<0J1$IC«, El 
1 7, Hi 8lcjj>Lfc<£-5U:, ^W^WcJt^iB^t: 

■y^A^roy-rX (7PXh-7) 6^?< K%z\£[z 

*uc/Ntffi<a:y, sat^ai**»titfa5«. $ 

fc, CD7"U— \»lt*5^Tttx ->-7^C*7h577 
*<7)B^fi^*^EFM/^-V^5EQU 7^>F/U 
<7-<Jx*(ToT^*fc46v ±i£Lfccfc-5£7n7h-7 
fl«**^tV-*l5-<MiaU Ctl{E«fcy->-7X 

[0009] 

XtcJ:y«^LTS7t-r5c:<i:lc«}:y. EFM&f^ti 
/c1f?Bi:LTffl^eti5ffiffitf'y ht. iiiBBflch5-y 

fttcX7 : -<(X<?l%mzts^T. BulBffititf-y hRt/MIB 

^»tt*©«3S* 7j IrUcS* LTB5IB^SHa50)7 5 -y 
h*SOffiB6^L<, fro, HIBfStae-y h©S*« 
BOIB^U-^a?zr«J: y < JK^L/co 

[0010] ifiR]S2iaeo^WT'tt, u-tf^fre 
itifttrftfc u— ytf-A^*t%iu>xtc<t y mxLTK 
T^x^m&±\znmzz\t\z^). EFummtti 

/clfSBiLTffl^en^ififfl^-y hi, iifBB5tch5'y 
*>?mo)&?imt LTffl^e*i57*/P-7'i:SluiB^ 

tc*>*7®ftJkXfE FM$£m*HtZrctt><DWi-\ Jill 
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I3U-1flf-^©3W±(ciEK**ifcfl»Blfy hStf-?" 

K*y#«*nfc-35019IBtt«ty hElf-^cDftSS 
W1 /\-7 5 5-(CJ:y»*3-tiftffli*Ol9B2*fl!>y 

2 / wxmffiJkxf%&*mw? 2 it 

»£iBfS<!:. C©Sg2ftft£fl3i8;&iIiaLfcMl32*© 

7/i/-7~ffltf-A* 1 *-rooe-Aic»ss8?H+§m2 
amwBW&ktswx. 1 / 3 h 5 » * if * ^utifctts 

iciBMS-eSfcifXDS ting* 1 3%SXH»«il 

autiMBtMiif v hffltf-A<!:Bui3Sg2M-7=5- 

(Ccfcti 1 *-Tolt»gi?n/i:Bu§B^U-7ffie-^i:§ 
®-l5falcmfttZmfte-L>X7<)'y*ts COOK 
tf-Z*7 7'J y * y ittt* tlfc 3 *© If- Ale A T 
I P1f?8*Xy7*--?«y h**fc&<DfiilRj8i:£fl§x 

[0 0 1 1] ii*)S3l3ttro^Tli, U— IfJttjB^S 
ftflWIt LTffl^6*i*fiHBt:y his ittBBSlC h5-y 
tf * h iz J: y IB«**i* E F Mlf 7lc J: y IB 

si?ti?.AT i pfemto)mmztzrztoomm\s}& 

KAT I P1f$B£iB!-r5CPU<»:, W&7L(Drctt>0>'C 

T-7;U*CLV06***CLVBttBg«:» tt£»J 
SgfTC-SSttSUBftllslBJ:. EFMIVZI-^ 
AT I Pi>a-«, 8ulBEFMx>a— Jfsi?sul3 
AT I P I Va ny^THftftS-l**/*/!/ 

z~Jx%is-$t. ma u >x*/ - y- > rtztc 
b®&t. yt—hZT-^-imzt-f-Lyt-jj 

XV-X*fir> 7 * - a*?- #mt&««X.fcB3ttM 

[0 0 12] n«H4IBttOft«T(t. 11*312X1*3 
IBI8<D^tcte^Tx tfcffltf-y h^flJfiE-T^fSHctel* 
©ffi»JBIf-^*Si\ •7";U-7«»fie-r*Rllc«a9f3 

1 / 3 h 5 y <7 tf *«tlfdMfcEB**lfc 2 
*<7><7"/l/-7ffl If-A ifcffl^* J: 5 tc Lfc, 
[0 0 13] M*JS5f3K©?gfET-«x W*i34f3iW> 
aUBcfe^T. ffiffltfv Ufllf-A©B3fc»4flWiey 



mizttmt Z> 2 *<D^;U- 7ffl If - A©Stt»*5lM;: 
WL<aoB5fBfiW§e-y hffltf-A©SJt««fcyt.'J^ 
<L/c 0 

[0 0 14] W*JI6§Bffi03P£T-U\ U— WfcStfS 
tifc U— "f If- A£*ra&) U>Xfc J: y «3f6 LTJfc 

x^^^^^ics^rscttc^y, EFMSsreti 

fdt&iLT/B^SftSteffilf-y hi, ilf3l§U:h5-y 
*>?m<Dmp}Mt LTE^6*x£<7>-7££iiuf3# 

twfesfrs * s-fs- n/c u— tf e-L.<DX&±icmm2 n 

rc*y*7W?13lXfE F MS^zTiiSfcttrom 1 m 

Eu-ytf-^©«B±jcK»*nfcffiffley h&tf? - 

/l/-7£&ft-r*/c«><D 1 *<Dtfcffltf>;/ hffltf-Ai:?* 

fc<fcy»st?n/i:-73<DHtjfafii«fcf>y hffle-A©^ 

±fcBK*ft/fc*6«*IWBir*ll 1 huIB 
|g 1 / \-7 5 5-(c J: y ttglStt/iftfj^BulB 2 *<D? 

2 iiii,x$.m!/&kxf%mzmwst ztztoos 2 # 
?ii>-7'mz-iiZ 1 *-rootf-A^»gi?-ti-5m2 

A-7 55-<i:> C<Dm2/\-7 = 5-lcJ;y»Bi?ti 
/cBaiB^tl^tKD^yU- 7ffl tf- A* HulBfiiffiffl If- A 
<DiliiSg|J(Di#S73[R)lci/3 h^y^lf-y^ginfcffiS 

» L fc gilt Bffiffi tf v h ffl t'-/* «*: MiBm 2 / \- 7 5 5 - 
K*y 1 *-rotc»g|3-tl/i:MI3^/l/-7ffllf-A<t:« 
|I|-73|p)lC»Jfr5^lf-lK77y'y^i, CKDiDt 
tf-AX 7 y y ^ (c «i: y *«*ft/t 3 *©lf- Ale A T 
I P1t$fi£7y7*-?y K4-«A:»0MMtt^*fli% 
fe«3!6«*3R*W*» ffiffle-y h(c*yiB«?n5EF 

Mit^i^u-^ctyiBfiis-n^AT i pmttom 

W%k\V>Fm*£Ztclsb\ZM I Plf^H^-TSCP 

G^^iaiKi:. ->-v7 i -7;u^cl viaiE^sc 
LViBUiiiiisi. «isy^n^-a-5«isy!SEfti2iK 

i. E F MlV^-^t, AT I fulB 
EFMIV3- ^R^tufBAT I PXVa-^IH-O 

X^/\°^->->'7-r5/i:46©7* h»^7S«±(CU 
VX-by hr?>U>X-tr>y hlslSi, 7*-*Xx5- 

[0015] w^ja7i3eo>^T*tt, u— 
taw? ntc u— «f if- a*«% u >xit j: y sut 

f r -f7^^ffi±tcsj l 6-r?.c:<!:(c t fcy, EFMSIS^n 
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*V^ffl©Sg^^i UTS 1^6*3 7>-7<!:*Mf3tt 

V9tm^ aj*h* tire u— f tr- Aoft^KBBias n 

/c^>7h7S)fPSU : E F M£Si££-t*5/c46<Dm 1 till 

13 ix -+f t;-zx©y6»±(ciB«4- n/cttfi e >y h sift" 

/l/-7£&3fc?-S/c#01 -y hffitf-A.kT' 

<fc y *ircffi*0BylB 1 *©7~/l/-7ffl tT- 

AojfcHLticeiKrtifc* >* 7»^^ -e-sm 2 / 
com 2 ftrans&ffiB Lfcsna 1 *©^;u-7ffl t: 

- A£ ftrV 7. 7dffiStC*t LT 77 a— * 7.T 5 fc4& 
<7)r7*-*7UyXi:, fuIBM 1 tt«£iS&£i§j@ L 
/cluIBfiffitr-y hJSe-A<bMf3T r 7*-7j7.U>Xl;: 
*yT7*-»X*ftfc»E$0U-7"JBlf-Ai:*ra- 
*fiJC«*tf*ffl3ttt-AX7'yy*i, co^ite- 
A77y -y^fciy^frMa/cl *<& d"-Afc: A T I P 
1t?8£7y7*- ?-y hr%/i«>ro^gi:^AfcS 

[0 0 16] H3?«8iBKW5IWT'«s W*£7i3e© 
58EKfc^T\ t&ffifcf-y h £JB$T SPmcfc 1 *<Dfii*l 
ffle-A£ffll\ ^/U-7£flM-r£P&KteMf3 1 
(SMlffl fcf-Ai: CflXftffiJl £13- h 5 v 7±K 1 
*C0 AfcttflO LT&ftf £ <fc 9 tc Lfc„ 

[0 0 17] K*^9f3t20£IET-tts Ii*Ja8f3«© 

-7ffltf-Ai*7tT r i' 77SSS±T'x7 *- rj7ttlg£ 

[0 0 18] §i*Jg1 0iBtg<O5gB^*s H5RJS8iBK 
©JMMcaS^T, ffiffllfy hffltf-AOfcf-AglcttL 
T7>-7W-AOa%U>XKAIitr*l&©e-A 
m>}^< L7=o 

[0019] n$gi iiB«o5iwTtt, is-vyemfr 
zmztirc is— VM-u>km&\syx\z & y *#lt 

^x<7x7JlSI±lcS^-r5i:<l:^J:y. EFMSBI* 
ftfcif$8£LTffl^Sft3ttffle-y h£s iifBBSfch? 
•y*>7"ffl<D5Sl*3;t<!: LTE^SftS7>-7<!:£B5i3 

-+fr6iEtfr 5 aft* tlfc U— «f e-AOrfl^KIBfSS 
ttrc*>*7K)ftKtfE F MgiUfcS *fc4&(Dgl 1 M° 
/U7gf081i:. C©M1 /\°;l/XSPS8(c«fcySi@S-n/i: 

7~/l>-7£B#? 1 *©tt«t:y hffl£-A£ 

<f>\>-?mxmizttmTz i *<rj7-;i/-7ffltf-A££ 



^S56^fiEr5/\-7 = 5-<i:, CO/\-755-U < J:y 

R*tifc3tt»*IWW*ll 1 JfcS3B8«£, h3§3/\-7 
£ y »«*nfdft*0»IB 1 *<D?/U-7Etr 

t. C<DS2ft«OT»«iaLfc«131*©7A/-7 
m fcf-A£ftx <r X^HSaOtCtt LTr 7 * -2}7T 5 

fe«6©T7*-*^u>xi:. itiBiti xmmmftzm 

aLfcMEffiffifcTy hfflki-/*«!:B5I3f r 7*-*7U> 
Xlc<fcy t7* -2j X3-ti/cMI37*;b- 77B kf-A £; * 

¥-kZZf*J -y 74c<fc y 1 *©fcf-AU: A T 

i pnwi*ry7*- 77 hr«/c»a)<iiRi8icc*fiiA 

MlB«i:f/l/-7*(cJ:yE«*ti*AT I Plt»i:©|i| 

«»S!^(Di5i^<t:src«>(cAT i pnra«sarscp 

Ui, «J«?lW/i:i6(7)1'*-7;Hi^^4^5P/ 

l viggjiassi. ts2sy*nfftr-tt*«2syffi»ii]» 

EFMX>3-y«l:, AT I PH>ZJ-^t, hOI3 
EFMlVa-^SlfMIBAT I Pl>3-^-ffl 
7 P y 7 Tilf^* / f ;l/X-7 1 * MM U > 

X* M°*- V-V7"-r S7c46©7 * h 7j77>S«±(C U 
VX-tt-y h-r^UVX-tr-y hSISSix 7*-*7xX5- 
fl^ : EX->-L7*-*X+r-#^37*-7j7s^ 
-*Stti: *«?tfcB3«!lW**K»*7fc. 
[0 0 2 0] lf*«1 U— WfrWP 

saiWJti/c u— <f tr- u> xic j: y m% lt 
7c7 t V77Jlffi±lciSJ l 6-r5v:i(c < *:y, EFM^igl* 
nfc1f«i:LTffi^6n*ffilSe-y Vt. iii3mch5 
■y* V7"ffl«DSSF«gSi: LTffl^6ti5^b-7<!:^Bui3 

I5KU— f tf-A<3ft8±KgB!&?ftfd&ffltf-y 
^U-7=£S^T5/i:4601 *©ffiffl^-y hfflt-A<!: 
^/U-7S^BCf(!:«JiQ-rs 1 *<07*/U-7ffle-A<!:* 
»St^fiE-r5/\-7~5-<!:, C<D/\-7£5-tc<fcy 
^Stirtifc-^crjBijfBfifflkf'y hffle-A©JtB±JcB 

.ia**i/ci i 6fi*TOrsm i ^ftspssi:. sof3/\-7 

5 5-tc«fc y »gi?tifcf6*<DBuf3 1 *©7";U-7ffllf 

-/»0)jtK±icKift^nfc*^*7ij)^€'?-a-5m2/\ o 
;i/xa«iiatft»*«»r s/c^om 2 xmmms 

ffl tf- AO tf- AS^SM-T 57c«)<D tr- \' V 
89I3S1 3tS^ISS*JiiaLfcMf3ffiffitf'y hffl 



(8) 



&HW6-3 62 8 7 



fte-AXT^-y^ COfiifttf-A^'y 'y*K<J: 
[002 1] ftXmi 3IBK<D^B^T(is \s—*fKMfr 

— VKmfr* ibMi titc U-+f t"-Atf)ftSg±lciEI9;3r 
*ifc*>';i-7i]ftRtf E F M2im^?-ti-*/ii6(Dmi /\° 
coll 1 /\°;UX^Stc«t »JgfHStifc 

?vi/-78#i5Ktt»n?s 1 *o?>i-7m£-ktz 

»8i^-T5/\-75 7-i:. £0/v-7S5-U:<fcy 

ia**i/cfta£i$si5-f *m 1 ft»gfBf§£, mib/\-7 
;uxsi3fgMB 1 6» : &iiairr * /carom 2 ftssisgg 

Butami7 l c«SPS=&iijaL/cSul3tilffle'y hffi 
t^A£ituIBe-Ai*XM°>?K<J: »j tr-Ag©SM 
3-tl/cS5fB^l/-7ffl A i *ID-^|R)lc*)tr 5<i 
ftlf-A77';-y*<!:s C<Dffitte-AX7'y-y*KJ: 
y*ft£*ifcl*©tf-.MCAT I Ptt«57U7*- 
^•y h-r«fc»0<SlRlS«i:^<iK.rcE7 l cit^^i9^ 
tfititV Hc«fct>iBi|75r*i*E FMlf$8£7VU-7lc<i: 
UIB^tlSAT I Plf«i:OIDSfl5i:5/c<S6<D[5l^lH] 

46KAT I Plf$8^1-T5CPUi:. V)&7L<Dtctt>0) 

<*-7jU«#*fS£Stf*P/G*33ft7ll£]S&<!:> 

Vx-7/U£CLV0$n?tf5CLVffiiSlE]Sg<>:, 

vznfiiit%m&vmm®&t. e f mx>^— jf 

AT I PX>H—?t. 8Uf3EFMl>=l— JTRtf 
buIBAT I Pny3-?Z®-<r><7ay?T'®V?Zit% 

Hz>y \-®&t. 7*-ft7si5-ff^ ; & : E-?-l,7* 

[0022] 

[ftffi] 1 fBKOJSSBT'tt. /vf7U'y KCD- 
RT-r7x?©<3iffltf-y h»tf^;U-7mttU:fc^Tt38$ 



[0023] mx.m2sm<D%WTU. mme? h&tf 

[0 0 2 4] W^3f3i8(7)^T'«, ^JRSlfx'f 

x ? ^S8s?t«iro*jffli?e^ lt ssir set tftjmt 

[0025] W&JS4, 5. 6, 7. 8, 9, -IOCS 
[0 0 2 6] W*JS1 1 §3«<D3W7li> »*JS3§3e 

[0027] a$Bi 2iBK©^T't*, tf*Ji2iae 

[0 0 2 8] 3I3|g<D^7ti. «*JS31BK 

<D%wt mm z. t tfejmt 

[002 9] 

imam *%w<Dm-<Dnmmz®-\~micm-3v 

m-is^zmm*. em (a) ^smoke^t^ 
xytT-ixtm&iAMt. e f Mmmznrcffl&t l 

Tffll^5tl£<ilfflt?-y h 2 5 i&IBBSlC h7'y+>^ 

fflrogrtlt LTfflt^n5y;u-7'2 eitfffM** 

Tl^«. C©<£5&7^X?Ii§i&2 4Kfcl^ /\-T 
7U v KC D - R (cfc^T. fB^tf >y h ^'Jn? < ?2>tc 
mtlt. 7l\,-Z?2 6 (01 8#P.S) 
.tA^aSLtV SfoTx *SSS<?JT«. E11 (a) KW. 

t<ko^ <m&v\-2sm}'?b--y2f><T)?<<x'7 

e^^i^©jt^i!r*lRl(c»LT^/IEfflS5075-y h 
^cHOffil*^ L < . fro, ffifg tf-y K 2 5 <DS? D p 
fr^;U-7 2 6 wa?? Dg <fcUt>^$< JBfiES'tl/cHji: 
5oTW. HI (a) m J: d Steffi t^-y h2 5 
<h^;U-72 6tt, Ell (b) <DJ:^5:^C^Tt> 

[0 0 3 0] E2«, *HJfc0yKJStt3? r /l/-72 6<D 
(affi(D3S^ D g 1 7-y -> a 7)Ufi4s<!: Lfcfc 
<DT'$5„ ^;l/-72 6<D^*Swg/j«^*U5^7-y-> 
a7/Hli|@ (J-XTv PPAi:^) tt^$<^5. 
tf. ■9'/U-72 6<D«4iWgfr0. 6pm©l§^ 5i« 

0. 0 4~0. 1 0 AT'&>%, 
[003 1] ^iCs /U7'Jy KCD-Rffl<^±2ELfc 
*5^M^fr6S5ttffle'y h 2 SStf^U-72 6 
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\s-*f\Z-h a ®3fctt±(C& *>*7®tt%iTfE F M 
BB*ar#*fctt©B 1 /\°;UXS1^S2 8 tfBBBSftT 
/\'/UXSKlS2 8(Ct»JSIfflZ*-tlfcU- 
+f a <DftB±lCU\ A/2tg29^^LTs ffiffl 
fc°>y h 2 5&tf-^l/-72 6Z®K?Zrc&t>0) 1 
«tf«> Kfflt-Abi^U-^7tilf{C^P-r5 2*ro 
7>l-7me-Lc. d£*ftM£f$.tZnM\-7~ 
5-3 06TO?nTl^„ C©f1/\-7i7-30 

Jtliv Tta^HtSrSM 1 7t«SPI883 1 tfEBtftiT 

[0 0 3 2] 31 1/^7 = 5- 3 0 K<fcy #gt£ 

tl/cf6^02*0'?VU-7 , ffle-Ab ( c©«tt±le 
li. *>*7iMt*;*tf5m2MVU*giE83 2&lft l 6 

mzmwitzrct>)<D%2xm%M$s3 3#bbs*itv 

5o COB2}fc»SBB3 3«iaLfc2*©7/U--7 p 
ffltf-Ac. d£l*-fO(Dt:-AKtt8l£-e*Sl2/\ 
-755-3 4*WetlTt^o !2/\-7 = 

7 - 3 4 ic«t y amz hrc*ti?tw?)i- 7m \i-u 

c, dtttBtty hffltr-Ab©^4SgiJ<0¥S*lpllJ:i 

-3 5, 3 6, 3 7tfi3B3-*lT^3o CtlSS^-S 
5, 3 6, 3 7lC<fcyffi£<DF ( 3PS(DP^tSttfcM§S7 , /U 
- 7ffl c , d <Dft&*lZtt X / 2 tS 3 8 tfiStf 6 

[0 0 3 3] ■f-LTx miftft£M3 1*iffilLfctt 
fifcTv Kfflt*-Abi^2/\-75 : 7-3 4lC<J:y 1* 

ttBKttt Cltl6 20(7)tf'-/x^|ll-SrR)lC»3fr5(i 
fttf-.k7x7y-y*3 9tf83B£tlTl^. w- 
£|p)K*#?ftfc3*<Dtr-Ab, c, d«)3 l EK±lC 
tt, A/4«4 0£fl-LT\ *ft6g3£**lfc3*<Z>kr 
-Lb, c, dlCAT I PffimZ7>)7*-*y bt% 
fctt4)fl|q)B4 1 Jb1BB£ttT^*o C4){llR)fg4 1 IC 
<fc l J(il6l*n/c3*Ofc:-Lb, c, dlifcr%UVX4 
2lC e fcy*3 1 c?nv ^7 r 'T7x<7^ffi2 4±tC,TO^ 
S» BufB^*!!lU>X4 2«, 7*-AX77faI-$ 
4 3lCfcyK»S»P*tlS. 3ttT-fX^BB24tt. # 
7Xlffi44i7* hl/^H4 SifrSfcoT^ 

[0 0 3 4] C<DJ:-5S*§Ji£lCfc^7\ U-+f^2 7 

freanf?^/cu-+ftr-Latt, sn. S2/\-7 = 

5-3 0, 3 4K*U 3 0©tT-Lb, c, dlC»i®? 
fcT-Lbl*. Bl/t/l/XSnB2 8(cJ:*;. RO 

5. C<0tf-LbttBl3fcSSIHB3 1fc«fcyff£©U 
c, dtt, m2/^U^g«3 2(Cj:y, ROMBBSStt 



BHBtt. B23ttBBHB3 3(CJ:V»t>ti«. 7*h 
U*?Xh«4 5±-W>fcr-UBB«BW\ 55-3 5, 

3 7 KcfcoTfffoft-So *LT. B^e-LXXU-y* 
(PBS) 3 9IC£»J, **l6 30©tr-Z»b. c, d 

tu cntcj:ycD-ROAT i Pif$a^7y7*-T 

•y h?n53<!:lcSS„ 

[0 0 3 5] 3^><Dtf-Lb, c, dOTtSg^fiiS^ 
7* hbv>X KB4 5±<Dk-AB3B^04tC^-ro C 
OmSs 3-3©e-Ab, c, dtt, ¥S£|p)K (1/ 
3) H5y? fc°-yf- (l-XT, P£*S) ^PIT-IBB? 
ntU5„ tr-Lbtiffiffltr-y h 2 5&tf?Vl/-72 6 
^fiE-rS/ifetDitf-ATSy^ t-iiC dli?/l/ 
-TBBOSBfcttffiB*? (Dp-Dg) #fcttU7 
h*7?3fc4&K«ffl;*ft*Bje-L?;S5S. fcf-A 
b, c, dOftSijgtfWi. tf-Ab If 
-Ac, dttSWCBU*. £0>J:-3&3O<Dtf-.k 
b, c, d^fiEL/c3t3i)g»^ia4 (a) K^To 
$fc, COtefc, 3-00)\£-Lb, c, dOffiBffiBfc 

a*fc«?*H4 (b) ~ (d) icmL. c<omsic*> 

04 (a) 0«£fcH«&«i*&»SC£tf?S*. 
[0 0 3 6] /V<7';«y hCD-RBOBBBJfc 

SBO&fti&JSPIKOffifiKfcE] 5 £tf H 6 KB^TBWI 
?*„ flMBtfy h 2 5 <h^;l/-72 6 tro^^oiwiffi 
^<t^/i:«)lCAT I P1f$B^H^-r5CPU46*W 
5nTt^5o COCPU4 6IJ, 'T>^-7i'T7xffi(D 
/\7l/;U/047^LT> §2^7 KOfl^R 
^„ C05/<5U;U I /0 4 71C«, EFMl>n— S^4 
8i:, AT I PXVU— JT4 9t, ftaSfSMMslSg 5 

o (D/Aay/t-*) «UMy*Hff*-y-5«sy 

SIMslB5 1&. y-T'X'T— ;U5 2«h, 

;u*cLvi2]e^-»i-5CL visibiaffis 3 4:> »*u> 

X4 2*/\^->i:>^r5/i:«><D7* h»"5XS«± 
icuvX-tr-y hr^U>X-b«y f-@^54L 7*-* 

-*X^-#0B5 5i:. 7*-2j7.i5-^$5 6 

[0 0 3 7] MI2E F MlVa-^4 8 ^S.© 
fc46<D-<*-7/m#£8£*t!:£P/GWft*!aS&5 
7 *^3-*lTt"5 0 buIBE F Ml>a-^4 8 £15*3 
AT I Piya- ?4 9t0)?$fclt. ffifflbf-y H2 5tC 
J: y IBfiJtlS E F MHHR & 7 2 6 lc J: y IBS* 
*l£AT I Plf«Ji^ffi*i:5/i:46©lll^lsJK5 8)b^ 
»B**lTt^*. bubSEFMIVZI— Sf4 8SO : MIBA 
T I PXV=l-^4 9i:^-<7)^n>y^Tii)f^J^-5 
/toUX5>x*l/-*5 9tfBttSftTV4. S5IB 
BiHyBSflls]B5 1 lc(t0^L^^-Vx-7;U^« 
B»J««ay*-r S»6 0^B«S?tlTt^. MIBCL 
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fufeUVX-trv h@!&5 4K«*flfclU<>X4 2£-fe-y h 

S3SE7:*- *XI5-*-' St 5 6tC«7*-^XX : 5- 

[0 0 3 8] C©<fc5ftt?ifiEKfclvr, *SB<DSiJfflI-> 

yf&tlZiimZ-y h 2 5&tf?7l/-7'2 6 4>flMtc|Q 
EFMIV3- 5f48, ATIPXV 

SIBSltt, / OUT. -7 i * U— 5* 5 9 A^S 514 Lim— ? 
P7f lC<ty*JffllTrtl5o EFMXVP-- ff4 8 
i AT I PJL>=l-?4 9£<D®mZ£ZtcliblZ®m® 
ffi5 8(C«fcU AT I P<Ds y n c/\°^->««iajU C 
CDs y n c A°$- yic£ *) E F Ml>3- 9 4 8£7s£ 
-hStf^o ^eiCx P$l2!gg5 8fcS:CPU 4 6fr5© 
W8Mrfc£t?aLfcs y n c A°*-V(c|!^BLT<iO&*. 
*fil\ CttfCfcyffifflbfy h2 5<!:7>-72 6©B 
5 V*ft<15to-&*. XMEICB. CPU 
4 6ttAT I P*E»U flHWSIBIifcofcSfflfcfr* 
«6£«M«. C4X0IMM)e n a b I e £»»l,fc 
s y n c/te-VflWWcONfcfcofcWicflraey h 
2 5ty;U-72 6©«Wftil*ff9. 
ffdKtt, CPUAefrS^SBSJflllslttSOtCx- 

S2^«ssms53 sftBBr^cttcjtyff^cttf-p 

t5o SStC, #T f -fX7ISia82 2U:t:-Ab, c, d 
*7*-ax-r*fc«&flX *H&U>X4 2©U>X-t-y 
h»tf7*— AX?-#Btt5 5t»fHBCPU4 6lC«J: 

[0 0 3 9] JR«S^«B0)^T<X<7|S«2 
4«lli)e»ft«SLT6<. 
[0040] 

<D 7*I>U5?XHM :»! 300A 
© 7* h U-77 h^*&sfe# : U-7X hO F P R 8 0 0 
2CP mtifoitW . 1 00 r pm, 7U 

^-790' C 30m i n 
® fcf-AbB#M 0 9- : 4. OmW 
© fcf-Ac, dBft/\°7-: 1. 6~1. 8mW 

0. 6 /Lim, »1 300A 

7Vl>-7 *« ttO. 6 pm, ISQ300 

A 

© :DE-3 4 0% (JR& 

8111131116 Osec, 
#3.h^-71 2 0' C 3 0m i n 
C®*3fc^TW«Lfc7* hU5>Xh/f*->«tt 
LfcH 1 5 ©ffflllWWTX* V/ttrf* 



[0 04 1] ±jfL/c e fc5K> *H«S0iJ©J:?tf:, Iftffi 
\£v h 2 saV7*/l/-X2 6**a&|lc** «fcdfc:B3tt 
W«iLTJBjaW*CttcJ:y» Kfttfy h©j£tfy£l» 

©ansae* ■* * c ^ # -p* 5„ 

[0042] *(c % *5IW©g-©IISgfflJ*El 7 ~H 9 

[0043] 153? L.fc»-©HSfi«!l7« 3 o©tf- A 

b, c, d*ffll/»T«fcffley h2 5RU : 7'Jl/-72 6£ 

$>if--A*ffic*TfHHr*j*»ico^Ta'<*. ffcfo 

"6. 20©tf-A©5"5, 1-34>±tf-Abtt£to6ft 
td-oWBJtf-AtLTtt, MSBC/clf-A 

c, d©flfoyjCJ!65VX7lBle»LT7 f 7*-ax* 
tlfelf-&e*JlV«. 07ti, *©x7*-:*)7s*-«t 
*fctt©Bfl^*©*?*jjVr*©?**. 03©B 

LT» kf-Aatf/\-735-3 OK 
J; y »** ftfctf-A e W6Sg±lcttx7 *- ax U> 

-»Wlift«Bi:49T^*. H8 (a) ~ (d) 

*o (a) ttlf-i*e©r7*-*X*tl/i:«8870!)Jt 
SIB»# 6 5 «« U ( b ) ttii^O If- A b ©ttIB? 
®itJitt*WP6 6*SU (O tt20©e-Ab, e 
*lfc3ttt«»* 6 7 «. ©735 5, 

[0044] $/c. H9(i, iM-uwimmuim<n 

AJW 5 fcf-A e © t- AStf tf-A b ©tf-Ag J: y 
t>'J»*<«:*J:atce-AX*X/«vy6 8*B«L/S: 

±T©«3!6lf-Aa#**<fty» H8TwLfc«»Jt 

[0 0 4 5] CCT. ±a$L/cx7*-*X;£SO : tf- 
Ai+X/OyjasOJWtWftB^tjfcftKO^Ta^Tfe 

[0 0 4 6] <r7t- *7ofc> 
<D t-Ae:l«/W- 2. OmW, r7t-A7 
ft $<I0. 05pm (W*ilUVXNA = 0. 95) 
© If-Ab : B3t/<7- 3. 5mW 

ftte, ^ ©tt©*fF«i9as l/c 3 tr- A««ft t n-t 
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[0 0 4 7] <tf-Al*7.M°V$> 
<D tf-Ae :&#M°7- 2. OrnW, tf-A& » 
1 mm 

<2> fcf-Ab : &#A°7- 3. 5mW, e-A<I Ifi 
3mm 

fcfc* ^Offt^W*B5aSL/-c3t^-A<D«^i:ID-i: 

[0 0 4 8] ±3iLfcJ:?&&f ! t : i55£U:J:y, 3tf-A 

-72 6 5. 
[0049] 

[»moas] m#qi 1 tmaxm*. werps 

<fiffi£-y h&tfftf37>-7<Dx*77¥«I£lR)<Z)iSrffi 

IB«SffiSP©77'y h6E0DffiSfi«!!L<. fro, M§3 
ttffl£-y h©a**l!»Ef r ;U-7'fl!)a4' J: »J 
fiELfc<DT\ JWf'Jv KCD-Rxi-X^tOt&tStf-y 
h&tf 7"/U-7BttKfcl>T§3tlfcf>y h ©Ifitf »J «R»± 

[0050] n^2iee<D»w«s u— wwifrsm 
war nfc u— y* tr-Asat* u vxic £ y lt ftx 
-fx^n^cs^rscticfcy, EFMgssstifc 

1ffB<!:LTffl^6ti?>t&*|t^y hi, ilI3B$(c K5-y* 

ftigfr 6 til tL/c: U-»f£- A<DftS&±KI3i8* ttfc 
*>*7i]fERtf E F MW®*1ZitZ>TclsbV>mi M°M/7 

Ztc&tXD 1 *<Dffi*gt?-y hEtf-A^U 
-7BJt^c«iD-r52*©^;U-7ffle-A<!:*»St 

4fiK-r*mi/\-75 7-<k. comi/\-7S7-tc 
KiBiaarftfcjfcafcSiirrsm 1 xmii:. huibm 

1 y\-755-lC«J:y»fli?tl/i:<ft^a5BufB2*(0^l/ 

2 / <juxxiM&tHi£ft«inrr * fc«><D?g 2 #s 
i\,-7m¥-k* 1 *-rorotr-Aic»si^-ti-5m2/\ 

-7S5-£, C(DS2/\-7S5-lCJ:y»g|$tlfc 

ioia^n^n©^u-7ffl tf-A^iifBiSiffiffle-A© 

ilSffigI5(D¥S^(pllc 1 / 3 h 5 -y ? If -y *«tifcttBlc 



L m EtitfB t° -y h ffl tf- A «!: Buiam 2 / \- 7 ~ 5 - ic 

-#ftK*ft?*lI#£-A7.7y-y*£> zofflftlf 
-AX7'J-y^lC t fcy«it?tl/j:3*G)tf-AlCAT I 
PH!8£7y7*-?-y t-tZKtbomfo&tZffiZrc 
■3fc3fc*JR*KW-fc©?» ffiffltf y hKtf7~Jl/-7HH* 

£ 1 0<7>s)tTfs*icv7s^ y >7r wzmnmr 

[00 5 1] H*JS3S31W)fPBUu u— y%agfrsai 
Stetifc u— y bf- u vxtc j: y ltkt 

flHBtLTffl^StiiflWBkfy hi, iilBflflc h 5 -y * 
y-7"ffl<DSF , g^<tLTffl^en5^/U-7t^HUBBJtr 

-rz^^^ic^-rs^ffis^sicte^T, flan; 

>y Hc<£yiB^Sn3EFMH$B<t7>-7KJ:yi3© 
S*l3AT I Plf8£OI^»!£<hSfc&<DllJ8l2]Sg<»:> 

t i pflHB*Bar*cput» «»3tofc»©'r*- . 

7/l/£CLVIe]3£3-e:3CL VEIMslB£* fitiiUfc* 

f7*tt*«B5tyrattiaHU:» e f Mi>3-^i, at 

I Pxy3-?t. MIBEFMX>3-^St>BUfBAT 
I Piva- Sf^P— Otn'yVT'Wift&iZ/iiWS 
tt*&»U>X£/\°*->::V?-f*fc:«>tf> 
7* h#57StS±KU>X-fe-y hTauVX-tr-y hUl 

7*-£7.l : 7-«^£ ; E-*-L7:i— 
-*'£fT-57*-*7+>— #0Bt««*n:B5l61WWR 

twrtto?. jt**stfT*x *«*»«•©•]»* 

[0 0 5 2] W^4!3iffi^5l^ W^2X«3IB 

^l/-7^fiE-r5^tcttfji31 

IrIIC 1 / 3 h 5 -y f tf -y ^giti/cte^lcBBM? tifc 2 * 
<D^/U-7ffl tf-At*ffl^» J: 5 ic Lfc<*)T\ if 3^5 

[0 0 5 3] «^5I3IEO^Ttt. W#H4fBetf> 
SIWlcfc^T. tt*ie-y hffltr-A<OS%«tiffi*§e-y 
hSt/^U-7^»fi!6-r^iSlc«l|L<, ?;l/-7Bft 
BUcWttT* 2*O^U-7fflbf-AOSJtfi«5^lc 
!?L<froMiBfii*atf-y hffltf-AcDSita.tyt.'h? 
<L/c<DT% if5RJi2IBe^Wi:l5)«*S!jS^#SC: 

[0 0 5 4] H^«6fB«<0^«, U— yOifrSli! 
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<(X<?m&±lcm%.tZ C£lC<fcy, EFMZW&tlft: 
HMfcLTfflOSnSffiffltr'y hi:, iitBBflC h5>y* 
V^fflOfgrtli: LTffll^ft*7/U-7<!:£fi5fBttx 
^X?!I&±fcffrrf*ll8B#SBlc&Ws U-+f 

U— tftr-^<0^±lcgsta*tlfcttffle«y h&tf7*/U 
-7£B7trsfc»©i*©tfrfflt:°-y h^lf-Ai^l/ 

Mn$1/\-757-i, C©«1 n-755-tf: 

lzw^ztltt9ta&mKt*n^9axwm£s mibss 

1 /\-757-lcd:y»i5lTrtift:^©BfiiB2*©7/U 

mmt. c©m2jtg^iss*jijaLrcB9fB2*©7 

/l/-7fBtf-A£ 1 *-fooe-AKtfgt;*-e-SSg2M 
-7;7-t, CCDm2/\-7 = 7-lC<fey»g|?*X/c 
iuf3*n*tl©?Vl/-7ffl t-A*«Ettfflffl If- A© 
^HSSI5<D*S7J|RIIC 1 / 3 h 5 * * fcf •> *«*lfc(Mfc 
BB***fctt©55-£, ttEftlttftXBtt-SiliB 
Lfci?i}i3<fit§e>y hfl§fc*-A<!:Mf3Sg2/\-7S7-U: 
*y 1 *"f otc^iB* nfcSulB^/l/- 7m n-ut*m 
-iiHzmm%wt\z-u7.7*)v*t. c office 

-AX7yy*K<fcySI3fc*ftfc3#©lf-AlcAT I 

msfii^/iz-^ccfcyiB^s-n^AT 1 pnra&onjn 
&x.<owm*tztztbizM 1 p«asEar«cpu 

««*<!>/t46«)-f*-^iWi**5BS***P/G 
W&TLW&t. f-yx-TVI/SCLVigiEStffcCL. 

vhmbk&« «Kiy«ff***«afyoftsB^ 

EFMXV3-?<hs AT I PX>3-^t % SulBEF 

Mxva-^stflOfBAT 1 piva-jrtps-c^n 
/\'*-VXV?TS/i:i6©7* h#5*«*S±KU>X 

•fey Kr«u>x«by ng»4» 7*-»xx5-fl» 

«^X*-L7*-»X1t-<K*ff37:t-2}Xtf-# 

[0 0 5 5] W««7IBK©flWtt» U— 

U— tfbf— AfcfcTOl UVXtc J; y gft LTJfcx 

1SatLTfflt>6*l*ffiffltf>y h<hs i&fBBSi;: ^5•y* 
V7ffl©3g|*g3i<!: LTffl^ S*V5 7>- 7<t fciylBttx 

*y*y®ftTkiiE f MSii^s-^sfcfewm 1 m°;u7 



SiESIiis C©m 1 /0I/XS6BHWC J: y SiEtSTtifcBuSB 
-7£Bft-r*/ctt© 1 *©ffiffitTy hffltf-At^P 

?tift-^©Huf3{affitf-y hffltf-A©JtS8±l;:l315;*- 
♦ifcJttaSBBr** 1 3tftXHSJ:. ii5i3/\-755 
— lc<fc y #$Stlfcf67J©MI3 1 *©7*;U-7"ffl 

©*23«a«»*a51LftlW31 *©^U-^fflt- 

AfcftxV x^sffistcw LTf7 *- ax-ra^to© 

f7*-*7l/>Xt, Bu!3mi7 l c«SigIgg^ii>aLrc 
WBttfitfy Kffle-A«!:|gf3T7*-*7>UVXlcJ: 
y 77 *- *7.*tifcM13^U-7fflf-y*i:5 ID-73 

fltc*$w*aw6t;-£x7y -y * <ts coawtt-i* 
7x7yy^icj:ym^tifci*©t;'-AtcAT i Pit 

Ifi£7y7=i— 7-y hr*fc#©filftSg<!:£«I;i/i:B7fc 
^RfcBttfc'©?, if*Jl2f3tg©8iE<hlf31i&3&J8 

[0 0 5 6] W5R]S8iaK©56Wtt, W*?i7E«©« 
B^cfc^Ts h«BJ8T*«Bctt 1 *©filtlffl 

t?-A£ffil\ 7>-7£flM-r*|5gKttBuf3 1 *©fil 
fflffl bT-^i Zl©{fcfflffl V 5 -y 7±K 1 * 

[0 0 5 7] H3c]S9fBe©^li> H*JS8I3«©5I 

7*-*Xtt^t Us '7";l/-7B7 l :B$lC«}jnr5-?Vl/- 
7ffl tf-AliTtx -f X vM±?77 * - * X«gg t L 

tz<r>x\ nim2tzm<»mitmw&$)¥k*m%z\tft 
[0058] n#mi o§3i8©5e^«s w^hsibik© 

7"/l/-7ffl tf- A©»% l^>XKAWf*B!©e- AS 

» 5 C i 5 1 ©T*» ?>c 
[0 0 5 9] 1f3K©58E«s b— f^^S 

tu»* nfc u— ytr- hzmi i>yx\zn y lt^ 

7 r -fX-7tSffi±tcB7cr*s:<l:lc < i:ys EFMS^^ti 
fclfffiiLT-ffi^enSffiffitf-y his jII3B#lch5<y 
*>7ffl©Sg«iSi: LTfflt^ 6*15 -7*;U-7i:^Huf Bit 
x-fX^^ffii^fiE-r^^ffiB^Sffltcfc^Ts U- 
+f 5 taiif * tlfc U— tftf- A©i"6K±tcSBB5-tl 
rc*y*7®ttJkZfE F MSP^ti-*/c46©^1 

xst@§sis c©mi iWzmmfflcxvmmznrcm 

/b-7«-B^-r*/c46© 1 *©{4*ie-y hffltf-A«t7" 
;b-7B^Bs?lc«lin-r5 1 *©^U-7ffltf-A«»:^ 
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gt£fi2-r£/\-7 = -5-i:s C©/\-7S5-lcJ:y57 

J: y SWtfftfcflSfcWflE 1 
AtDi'c^CiBtS? ftfc* V* 7 tf?>Jg 2 / 

X*H»St8fc**MW %tztb<r>% 2 %m.wmt. 
Z<D%2 3tftgSflS§£iIia LfcMte 1 *©?;!/- Tffi If 
-/A£ft7VX7lIffiElCttLTx7*-a7sT£fc4& 
©x7*- a7.U>X<!:* luiB^l^ftSrat5^ai§L 
fcOTBflaaey hffle-AitufBx7*-*^UVXlc 
<k y x7*-ax<*ftfctflIB?/l/-7*ffi e-L,i^iwi- 
£6ic«7tr?>Ci7£e-A7.7y c^ffljte- 
/*X7''J'y^(c t J:ymj l 6^n/cl*<D^-Al<:AT I P 

ttai^7'j7*-7-y hr«/-ctt<ofli^«&««itrcB 

Jtt3t*»*Wt» ffcfflfcfy htCj:y§B^*l5EFMlf 

st^b-xicjcyiBSi^sAT i pfffltnmm 
fc*fcaMc at i pflrassarscpu 

EFMlVa-^t. ATlPlVa-^ buIBEF 
MiV3- SHfttfiMBAT I Piva-$r*H-©*n 
■y ^TKrfW: **/ </uxs>x * u— ? £ , *m u>x* 

/t*-V=V?T*fci&©7* hff^XWLttCUVX 
■fey hrsuvX-b-y KEIiKts 7*-AXi7- ft*? 
£*X*-L7*-aXtf-tf£ft37*-a;W-tf 

©ee t wm$i9ki&m> c t # * t>0>?s s„ 
[0060] mi iiimommt. u— yH«<*s 
mt tut £ y lt^ 

rz*>*7WtfrlkT}E F MSfiH^^^SfciiXDS 1 
XfflBBt* £©B 1 K/UXSKSlcJ: y*H*ftfcta 
EU-*fl£-&©3fett±lcEI8*ftfcffifflfc:v h&tf? 

jb-T'SEJM-afctt© 1 *©{3if8t;-y 

gt£fiE?*/\-7S5-<!:, C©/\-7S7-K<fcy# 
E*ftfc-»©l9Ett«fc?y hffit-A©#88±U:EiS 
*ftfc3fc*«M&*-*JS 1 TtaSiSSi:. EE/\-75 
5-fc*y»Wrftfc«J&©IIEl *©7>l/-7JBfcf- 
A©3feB±(CEtt;!rftfc*>:*7l^4^««&2/f/l 

ISOIlMttSMMHHiLAIIiettffilfyhJBe 



tr-^xxy -y cwmtr-Axxy >y *»cj: y 

«3fcSftfc1*©fc;-AK:AT I PHM*7 % n*-l 
T% ■OT2B^!M!£HM«I^M«C&tfT« 
[006 1] W^JSI 3E«©EEtt. I/- 1 WWfrS 

matstifcu— wf-i»*M*u>Xfc*y»ji6LT3* 

T<X^0HLh(!:B3ttr«C^:(cJ:y« EFMglHSft 
feflMiLTfll^SftSffiftty hi, iBEIStct^y 
*vyffl©Sgft;l£LTE^6ft§y/U-7££ME7 , c 

1f ftSfr S fliih*ftfc U— yt- A©*6»±(CEK* ft 
K*>*7W)ft7klfE. F M£M*$tt«fc©©& 1 A'/l/ 
XSiBgli:, C©Si/^l/XSS8Slc<fcy$ra?ftfcBU 
IBU— tf tf-A©3«B±tci!H*ftfcttffley h&tf?" 
/U-7 r ^B3tr*fc46© 1 *©&*§£* hfflfcf-A<h?' 
/U-7*«3tBlc(*Wr* 1 *©?>-7Etf-A££7* 
«4j8T*/\-7 5 5-£» C©/\-757-fc*y» 
«Sftfc-£©ttE«raey hfflt;-A©jfcB±lcEB 

*ftfcy»*nBr*it i Km%m®t. mem-7 = 

y »ESftfcffi*©«E 1 *©7"/l/-7fl§tf- 
Z»©JW±fcEK«£hfe*>*7lM*****lll2/fll/ 
XEE»»lBW*>UIJT*fc©©* 2 JtHHi. 

-A© e-l»S*X SI" 5 fc«6fl> e-^x *x/ <> * 
ts MiBSl7t«SHS§^aifiLfcS3i3ffi*ae>y hffltf 
-AifigEfcr-Ax+X/C/tflcfcy t'-AS©SM* 

ftfctti3y;u-7*ffle-^t*n-*iatc«*fr*aBtt 
tf-^xxy "y^iis coawte-i*xryy*K*y 

«y6*ftfc1*©tf-^lCAT I P1f$8£7y7*-7 
■y h-T5fc«>©{ilRlSi:^fiiA/i:S^7 l 6^«i2lt. tt 
«tfy htCj:yef^ft*EFMtt«£7"/U-7*fcJ:y 
IB«5*ft5AT I PlR«i<0Sffl«i%/-cttOI3iaSK 

kat i Piwa*fi«r*cpui:» «»A©rc«)©-f 

y-7*;u*cLV0iB***cLv«iiia»fc, «iaiy 
*itfT*«**ay«BigBt. e f Miva-^t, 

AT I PXV3-$r£* luiBEFMXVa-^S^BUiB 
AT I PX>3-4f*n-fl!)^Py^Tlftl**tt*/0l/ 

x-7x*u-*£, sM*uvx«/w->=v^r*n: 

46©7* h«r-7 7.S«±lcU>X-b-y h-TSUVX-b-y 
h!s]S8<>:* 7*-^7.X5-{I^^ : EX^-L7*-* 
X+>-#St7-5 7 *- AX*- *BB£*«X.fcBttM 
SP3R*H»tfc©T» »^JI3ISK©56^<!:|BI«&J!(J^^ 

[0®©fS*^iftW] 

[0 1 ] *5IW©M-©^SS«"JT'S«7tT'r 7-y^SI© 
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[03] 3 e-^ff#3^*©«?*jjvr#ssia-p« 

So 

[05] B3tt«»P3R©«?*sr^Py^BBT»*. 

[06] hT*££o 

[0 7 ] *8f&4>ft=4>ittt.0ij-?S« 2 \Z-L®%X& 

[0 8 ] 2 ^-^B3tto»a*sr«aBiTa6*. 
[0 9 ] 2 yf-u®%K^&<om<omm\*m.?mm 

[01 0] 3ttr-f^^lMI©«ja*axr¥llIH?»*. 
[011] #T<X*BteJBl«*ft*fc«»Jfctt*;j*-r 
*S5C0T-S5o 

[012] tr-x \>%izictj?zm®m<Dm.it<om^z: 

[0i 3] ^b-^ssicarayyi/ay/WfiS©* 
[01 4] fcf-y hatfy;U-7K»»«*n*3BBtt*w 

[015] jtx-fx^jiawMwtaisst-iaia?* 



[016] Sf3R©B^3tt^^«^rjtS5HT-«*. 
[01 7] I3^e-y htf V¥Jg<D«S(c&l*«Eftflltt 

[01 8] E»tfy htf^»«0«dJcfe»t*E«i(l« 

[ft^roiftE] 



2 5 
26 
27 
28 

3 0 
3 1 
3 2 
3 3 
34 

3 5~3 7 
39 

4 1 
42 
64 
68 



u— yjta 
mi/N*/uxsias 

fclM-755- 

$2ftft£IISB 
S2/\-7c7- 



[01] 



26 



(a> [za 



25 



21 



[02] 

(a) 



tb) ^ 



Z5 26 J 5 



ai8- 

0.16- 

0.12- 
W «■ ai 

/ ^ °^ 



#.#-0.04-0.09 



0.04-0.09 
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